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Abstract
Globalization, financial deregulation, economic turmoil, and technological advancements
are profoundly exposing organizations to business networks. A business network is usually
complex, being composed of a number of interdependent business partners, It is subject to
ongoing change anduncertainty, whichmakes analysing, planning, decisionmaking and de-
signing practices challenging. This level of complexity requires extensive modelling that can
be envisaged by designers or by high-level decisionmakers. IS modelling approaches can be
adopted in varying degrees to provide a holistic view of an enterprise’s structural, functional,
and behavioural views, towards better strategic planning, operational design, business/IT
alignment, and performance measurement. This creates a coherent blueprint of both the
business and IT domains of an enterprise, corresponding to current and future business
needs. Although enterprise architecture (EA) can be used as a central reference point for
planning business and IT aspects of organizational systems, previous applications of EAhave
not comprehensively addressed amethodological framework suitable for business networks.
This study explores the application of EA for business network planning, where it builds
upon relevant and well-established descriptive and prescriptive aspects of EA. Prescriptive
aspects include integrated models for services, business processes, and resources among
other organizational artifacts, at both business and IT levels. Descriptive aspects include
ontological classifications of business functionality, which allow EA models to be aligned
semantically to both business operations and business strategy. A prominent approach for
capturing descriptive aspects of EA is business capability modelling.
This study employs amulti-method research design encompassingmultiple case studies
followed by the design science approach. In order to explore and develop the extension
of EA, a list of six novation constraints (requirements) for business network planning were
conceptualised and defined through a literature review and insights from the case studies.
iii
This phase of the study answers research question one which is “what are the requirements
for supporting business network coordination through business planning methods?”. The
developed novation constraints include “Requires”, “Includes”, “Can substitute”, “Must sub-
stitute”, “Conflicts”, “Extends”. Further, the developed novations were validated through a
survey of 250 participants where the result was analysed via utilising quantitative analysis
techniques such as cluster analysis.
The outcomes of this research has been discussed in the following. The requirements
provide the basis for a constructivist extension of EA in the following ways. Firstly for de-
scriptive aspects, it offers constructivist insights to where a particular EA technique such
as AchiMate can be extended to support planning business network. Correspondingly, a
methodology and metamodel were developed to use EA for planning network operations.
The developed metamodel was mapped into the ArchiMate metamodel, proposing an ex-
tension to the language for supporting business network planning. Secondly, or prescriptive
aspects, (defining operationalisation of business network planning through related orga-
nizational artifacts captured in EA) the developed novation constraints were mapped into
the context of perspective artifacts such as service, resource, and process to maintain the
alignment from strategic to operation levels. Further, the developed notion of novation were
illustrated in the context of two case studies.
Keywords
Enterprise Architecture, BusinessNetworks, Operational Planning, ArchiMate, Service, Strate-
gic planning, Business Model
iv
v
vi
Publications From This Thesis
Accepted papers -
• M. Bakhtyari, A.P. Barros and N. Russell. Guiding Enterprise Architecture Extensions
through Network Business Design Principles, European Conference on Information
Systems (ECIS),Istanbul, Turkey,2016.
• M. Bakhtyari, A.P. Barros and N. Russell. Enterprise Architecture for Business Network
Planning: A Capability-Based Approach. CAiSE Workshops of Enterprise Modelling
2015: 257-269
• M. Bakhtyari, A.P. Barros, and N. Russell. Enterprise Architecture for Business Net-
works: A Constructivist Synthesis, Australasian Conference on Information Systems
(ACIS), Auckland, New Zealand, 2014.
• A.P. Barros, A.R. Bakhtyari, and N. Russell. (2014) Agile Business Network Transforma-
tion Through Enterprise Architecture. Accepted in International Pre-ICIS – MISQ-E
Workshop on Enterprise Architecture and Business Networks, 10th October 2014.
• M. Rostamzadeh and A.P. Barros. Business Capability Map and its Strategic Impacts.
Proceedings of the 19th International Business Information Management Association
(IBIMA), Barcelona, Spain, 2012.
Technical Report-
• Bakhtiyari, A., Barros, A., & Stewart, G. (2013). Applying Enterprise Architecture to
Business Networks.
vii
viii
Acknowledgments
I amvery fortunate to havemanywonderful people inmy life that inspiredme to continue on
this journey. I like to thank my family and friends for encouraging me during my PhD study.
First of all, my sincere gratitude towards my supervisory team including Alistair Barros and
Glenn Stewart for their enthusiasm, inspirations, and guidance throughout my research. I
am more than grateful to be given the opportunity to work along these great researchers.
My entire research project and thesis would have not evolved this way without continuous
support, guidance and advice of these people. This means so much to me and will stay with
me for the rest of my life.
I need to thank my dear friends and colleagues which made my PhD journey joyful.
Foguo Wei thank you for all positive chats and conversations in the late evening at Y block.
I will always remember our teaching team meetings. I like to express my gratitude to Dr.
Andrei Furda, Dr. Erwin Fielt, Dr. Nicholas Russell (thank you for supporting me during the
hardest time of my research), Reihaneh Bidar, Dr. Richard Medland (simply a good friend),
for their advice and critical observation on my research project. Nick Tan, you are a great
friend. Dr. Valentine, thank you for kind and positive words every morning. You are a
true friend. I acknowledge my professional editor work, Jennifer Beale provided copyediting
and proofreading services according to the guidelines laid out in the University-endorsed
national policy guidelines.
Last but most importantly, I like to thank my parents Zahra and Reza for their endless
love and support. I am grateful to my brothers, Aref and Abed. You guys are the best and
I thank you for creating the best times of my life in Australia. I enjoyed your company and
will continue to miss our time at Nandina street. Joanna, I am grateful to have you in my
life. You have always supported me and encouraged me to keep moving forward. I have
learned so much from you. This journey has come to the end but I am certain we will have
ix
a great adventure together. I hope I could make the world a better place by contributing to
the mankind knowledge. I hope I could give back to those who trusted and supported me
throughmy study, in particular, my family.
MohammadAdel Rostamzadeh Bakhtiyari
x
Table of Contents
Abstract iii
Acknowledgments ix
List of Figures xxii
List of Tables xxiv
1 Introduction 1
1.1 Motivation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
1.2 Problem Statement and Purpose of Study . . . . . . . . . . . . . . . . . . . . . . . 2
1.3 Research Aim and Approach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6
1.3.1 Developing and Evaluating Artifacts . . . . . . . . . . . . . . . . . . . . . . 6
1.4 Structure of Thesis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8
2 Literature Review 11
2.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11
2.2 Business Networks Landscape . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13
2.3 Business Network Strategic Contexts and Their Planning . . . . . . . . . . . . . 16
2.3.1 Headquarters-Subsidiary Relationship . . . . . . . . . . . . . . . . . . . . 17
2.3.2 Orchestrated Business Networks . . . . . . . . . . . . . . . . . . . . . . . . 19
2.3.3 Virtual Organization . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22
2.3.4 Liquid Organization (Liquid workforce) . . . . . . . . . . . . . . . . . . . . 24
xi
2.3.5 Characteristics of Business Networks Strategic Contexts . . . . . . . . . . 25
2.4 Strategic Alignment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27
2.4.1 Resource Based View Theory . . . . . . . . . . . . . . . . . . . . . . . . . . 29
2.5 Business Network Planning Requirements . . . . . . . . . . . . . . . . . . . . . . 31
2.6 Organizational Artifacts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32
2.7 Artifacts Impacts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33
2.7.1 Artifact Extension . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33
2.7.2 Artifact Alignment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34
2.8 Requirement Features of Artifact Use . . . . . . . . . . . . . . . . . . . . . . . . . 46
2.9 Enterprise Architecture . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47
2.9.1 Background on Architecture . . . . . . . . . . . . . . . . . . . . . . . . . . 47
2.9.2 Enterprise Architecture Principles . . . . . . . . . . . . . . . . . . . . . . . 49
2.9.3 Enterprise Architecture Domains . . . . . . . . . . . . . . . . . . . . . . . 49
2.9.4 Enterprise Architecture Definition . . . . . . . . . . . . . . . . . . . . . . . 51
2.10 Enterprise Architecture Planning andModelling Frameworks . . . . . . . . . . . 51
2.10.1 ArchiMate Language . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56
2.10.2 Enterprise Architecture and Business Network . . . . . . . . . . . . . . . 57
2.11 EA and Business Architecture . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61
2.11.1 Business Capabilities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62
2.12 Business Models and Strategy in Business Networks . . . . . . . . . . . . . . . . 66
2.13 Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67
3 ResearchMethodology 71
3.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71
3.2 Philosophical Position . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 72
3.3 Flow of Research . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 74
3.4 Cognitive Reasoning Model of the Research . . . . . . . . . . . . . . . . . . . . . 75
3.4.1 Inductive Reasoning Approach . . . . . . . . . . . . . . . . . . . . . . . . . 76
xii
3.5 Research Strategy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 77
3.6 Research Design . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 77
3.7 Design Science . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 80
3.7.1 Rationale for Adopting Design Science . . . . . . . . . . . . . . . . . . . . 80
3.8 Literature Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81
3.9 Survey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 82
3.9.1 Survey Development and Analysis . . . . . . . . . . . . . . . . . . . . . . . 83
3.9.2 Sampling Frame . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 84
3.9.3 Participant Selection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85
3.9.4 Survey Question Formation . . . . . . . . . . . . . . . . . . . . . . . . . . . 86
3.10 Case Study Method . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 87
3.10.1 Adopting Multiple Case Studies . . . . . . . . . . . . . . . . . . . . . . . . 89
3.10.2 Unit of Analysis and Case Selection . . . . . . . . . . . . . . . . . . . . . . 89
3.10.3 Quality in Case Study . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 91
3.10.4 Construct Validity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 92
3.10.5 Reliability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 94
3.10.6 Data Collection Method . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 94
3.10.7 Internal Documents . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 95
3.10.8 Archival Records . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 95
3.11 Data Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 96
3.11.1 Document and Archival Record Analysis . . . . . . . . . . . . . . . . . . . 96
3.11.2 Within-case Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 97
3.11.3 Cross-case Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 97
3.12 Case Study Report . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 97
3.12.1 Protocols for Data Collection . . . . . . . . . . . . . . . . . . . . . . . . . . 98
3.12.2 Protocols for Data Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . 98
3.12.3 Conclusion Phase . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 98
xiii
3.13 Limitation of Multi Method Research . . . . . . . . . . . . . . . . . . . . . . . . . 99
3.14 Research Ethics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100
3.15 Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 101
4 Business Network Planning Approach Design 103
4.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 103
4.2 Enterprise Architecture Business Network Planning . . . . . . . . . . . . . . . . . 104
4.3 EA Approach andMetamodel for Business Network Planning . . . . . . . . . . . 109
4.4 Conceptualization of Novation: Definition and Characteristics . . . . . . . . . 114
4.5 Business Models Design for a Networked Operation: Strategic Level . . . . . . . 118
4.5.1 Novations and conceptualizedNetworked BusinessModel Design Aspects120
4.6 Mapping Novation into the Organizational Artifacts Context: Operational Level 124
4.6.1 Mapping Novation into the Service Context . . . . . . . . . . . . . . . . . 124
4.6.2 Mapping Novation into Resource, competency and Roles Context . . . . 124
4.6.3 Mapping Novation Constraints into Process context . . . . . . . . . . . . 128
4.7 Conceptual Integration of Network Planning Approach Metamodel and Archi-
Mate Metamodel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 131
4.8 Novation Requirements in Unified Service Description Language ( USDL) . . . 132
4.9 Methodological Approach for Business Network Planning . . . . . . . . . . . . . 135
4.10 Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 137
5 Quantitative Analysis of Novation 139
5.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 139
5.1.1 Survey Data Collection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 140
5.2 Descriptive Statistics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 141
5.2.1 Instrument Reliability and Validity . . . . . . . . . . . . . . . . . . . . . . . 142
5.2.2 Agreement Level of Novation Requirements . . . . . . . . . . . . . . . . . 143
5.2.3 Analysis of Level of Agreement on Novation . . . . . . . . . . . . . . . . . 143
xiv
5.3 Cross Tabulation Analysis of Novations with Business Capability . . . . . . . . . 143
5.4 Cross Tabulation Analysis of Novation with EAMaturity Level . . . . . . . . . . . 153
5.5 Cross Tabulation Analysis of Novation with IT Architecture . . . . . . . . . . . . 161
5.6 Applying Cluster Analysis Methods to Novation Requirements . . . . . . . . . . 167
5.6.1 K-means Cluster Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . 167
5.6.2 Cluster Comparison of Novation Requirements and Business Capability
Status . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 168
5.6.3 Cluster Comparison of Novation Requirements and EAMaturity Levels 171
5.6.4 Cluster Comparison of Novation Requirements and IT Architectures . . 173
5.6.5 Two-Step Cluster Analysis of Pluralized Data . . . . . . . . . . . . . . . . . 173
5.7 Discussion on Survey Data Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . 175
5.8 Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 178
6 Multiple Case Study Analysis 179
6.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 179
6.2 Naskco Oil & Gas Services . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 181
6.2.1 Case Background . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 181
6.3 Framing Business Network Operation . . . . . . . . . . . . . . . . . . . . . . . . . 184
6.3.1 Novation Requirements in Oil and Gas . . . . . . . . . . . . . . . . . . . . 190
6.3.2 Enterprise Architecture Layer . . . . . . . . . . . . . . . . . . . . . . . . . . 193
6.3.3 Operational Level (Business Process Layer) . . . . . . . . . . . . . . . . . 196
6.4 E-Government: One-Stop Shop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 207
6.4.1 Case Background . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 207
6.5 Networked Operation Model . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 210
6.6 Framing Business Network Operation . . . . . . . . . . . . . . . . . . . . . . . . . 211
6.6.1 Novation Requirements in One-Stop Shop . . . . . . . . . . . . . . . . . . 218
6.6.2 Enterprise Architecture Layer . . . . . . . . . . . . . . . . . . . . . . . . . . 221
6.7 Lessons Learned from Case Studies . . . . . . . . . . . . . . . . . . . . . . . . . . 225
xv
6.7.1 Analysis of Naskco Oil& Gas Services Case . . . . . . . . . . . . . . . . . . 226
6.7.2 Analysis of E-Government One-Stop Shop Case . . . . . . . . . . . . . . . 227
6.8 Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 228
7 Discussion 229
7.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 229
7.2 Networked Operation Model . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230
7.2.1 Patterns of Operation Model . . . . . . . . . . . . . . . . . . . . . . . . . . 231
7.2.2 Artifact-Centric Business Network Operation of Case Organizations . . . 234
7.3 Framing Business Networks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 237
7.3.1 Headquarters-Subsidiary . . . . . . . . . . . . . . . . . . . . . . . . . . . . 237
7.3.2 Business Network Orchestrator . . . . . . . . . . . . . . . . . . . . . . . . . 238
7.3.3 Virtual Organization . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 239
7.3.4 Liquid Workforce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240
7.3.5 Network Partner Alignment . . . . . . . . . . . . . . . . . . . . . . . . . . . 241
7.4 Novation Requirements and Their Use in Networked Partner Correspondences 242
7.5 Response to Research Question 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . 244
7.6 Response to Research Question 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . 248
7.7 Response to Research Question 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . 249
7.8 Further discussion on Novations . . . . . . . . . . . . . . . . . . . . . . . . . . . . 249
7.9 Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 251
8 Conclusions 253
8.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 253
8.2 Contributions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 255
8.2.1 Contributions in Body of Knowledge . . . . . . . . . . . . . . . . . . . . . 255
8.2.2 Contributions in Practice . . . . . . . . . . . . . . . . . . . . . . . . . . . . 257
8.2.3 Research Publication . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 258
xvi
8.3 Limitations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 259
8.4 Future Research Directions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 261
References 263
A Survey layout 307
B Case Study Procedures 313
C The Case Study Protocol 317
D Oil and gas case study background 321
E Ethics approval 333
xvii
xviii
List of Figures
2.1 Literature review process . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12
2.2 Current business networks [Homann, 2006] . . . . . . . . . . . . . . . . . . . . . 14
2.3 Business networks logic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15
2.4 Virtual organization . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23
2.5 Strategic contexts characteristics . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27
2.6 Dependencies in USDL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37
2.7 Resource utilization . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39
2.8 Capability dependency . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41
2.9 Illustration of various roles in collaborating organizations in a service context . 42
2.10 Zachman Framework . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53
2.11 TOGAF framework . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54
2.12 SCORModel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56
2.13 ArchiMate Metamodel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57
2.14 ArchiMate and TOGAF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 58
2.15 ArchiMate and other specialized modelling languages . . . . . . . . . . . . . . . 59
2.16 Business Network modeling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60
2.17 The concept of capability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65
2.18 The role of business capability in EA . . . . . . . . . . . . . . . . . . . . . . . . . . 66
3.1 Research design . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 79
3.2 Design science framework . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 82
xix
4.1 Configuration and leveraging of novation requirements . . . . . . . . . . . . . . 105
4.2 Illustrative format of a novation requirement . . . . . . . . . . . . . . . . . . . . . 111
4.3 Business network planning metamodel . . . . . . . . . . . . . . . . . . . . . . . . 113
4.4 Business network planning method . . . . . . . . . . . . . . . . . . . . . . . . . . 113
4.5 Mapping network contexts to artifacts considerations . . . . . . . . . . . . . . . 117
4.6 Networked business model design aspects and novations . . . . . . . . . . . . . 121
4.7 Illustrative format of a novation requirement . . . . . . . . . . . . . . . . . . . . . 125
4.8 Integration of business network planning and ArchiMate metamodel . . . . . . 133
4.9 Novations in USDLmetamodel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 134
4.10 Integration of business network planning and ArchiMate metamodel . . . . . . 136
5.1 Range of subcategories of participants background . . . . . . . . . . . . . . . . . 141
5.2 Range of participants’ Organizational roles . . . . . . . . . . . . . . . . . . . . . 142
5.3 Range of response for novation requirements . . . . . . . . . . . . . . . . . . . . 145
5.4 Cross tabulation analysis of Requires and business capability status . . . . . . . 146
5.5 Cross tabulation analysis of Includes and business capability status . . . . . . . 147
5.6 Cross tabulation analysis of Must Substitute and business capability status . . 148
5.7 Cross tabulation analysis of Can Substitute and business capability status . . . 149
5.8 Cross tabulation analysis of Extends and business capability status . . . . . . . 150
5.9 Cross tabulation analysis of Conflicts and business capability status . . . . . . 151
5.10 Bar chart of Cross tabulation analysis of novations and business capability sta-
tus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 152
5.11 Cross tabulation analysis of Requires and EAmaturity levels . . . . . . . . . . . 154
5.12 Cross tabulation analysis of Includes and EAmaturity levels . . . . . . . . . . . 155
5.13 Cross tabulation analysis of Must Substitute and EAmaturity levels . . . . . . . 156
5.14 Cross tabulation analysis of Can Substitute and EAmaturity levels . . . . . . . . 157
5.15 Cross tabulation analysis of Extends and EAmaturity levels . . . . . . . . . . . . 158
5.16 Cross tabulation analysis of Conflicts and EAmaturity levels . . . . . . . . . . . 159
xx
5.17 Cross tabulation bar chart of novations and EAmaturity Level . . . . . . . . . . 160
5.18 Cross tabulation analysis of Requires and IT architecture levels . . . . . . . . . 161
5.19 Cross tabulation analysis of Includes and IT architecture levels . . . . . . . . . . 162
5.20 Cross tabulation analysis of Must Substitute and IT architecture levels . . . . . 163
5.21 Cross tabulation analysis of Can Substitute and IT architecture levels . . . . . . 163
5.22 Cross tabulation analysis of Extends and IT architecture levels . . . . . . . . . . 164
5.23 Cross tabulation analysis of Conflicts and IT architecture levels . . . . . . . . . 165
5.24 Cross tabulation analysis of novations and range of IT architecture state . . . . 166
5.25 Cluster sizes of business capability status . . . . . . . . . . . . . . . . . . . . . . 169
5.26 Cluster comparison of novation and business capability status . . . . . . . . . . 170
5.27 Cluster sizes of EA maturity level . . . . . . . . . . . . . . . . . . . . . . . . . . . . 171
5.28 Cluster comparison of novation and enterprise architecture maturity levels . . 172
5.29 Cluster sizes of IT architecture . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 173
5.30 Cluster comparison of novations and IT architecture . . . . . . . . . . . . . . . . 174
5.31 IT domain spider chart ( 2 clusters) . . . . . . . . . . . . . . . . . . . . . . . . . . 175
5.32 Business domain spider chart (3 clusters) . . . . . . . . . . . . . . . . . . . . . . . 176
6.1 The overview of the oil and gas industry . . . . . . . . . . . . . . . . . . . . . . . . 182
6.2 Mapping value streams to business capabilities . . . . . . . . . . . . . . . . . . . 183
6.3 Mapping value stream stages to business capabilities . . . . . . . . . . . . . . . . 184
6.4 Reference business capability map . . . . . . . . . . . . . . . . . . . . . . . . . . . 185
6.5 Upstream operation framework . . . . . . . . . . . . . . . . . . . . . . . . . . . . 187
6.6 Key roles in oil & gas operation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 187
6.7 Upstream oil and gas novation requirements . . . . . . . . . . . . . . . . . . . . . 190
6.8 Key roles functional dependencies . . . . . . . . . . . . . . . . . . . . . . . . . . . 194
6.9 ArchiMate model of upstream oil and gas operation . . . . . . . . . . . . . . . . 198
6.10 The illustration of Requires novation in ArchiMate . . . . . . . . . . . . . . . . . 199
6.11 The illustration of Includes novation in ArchiMate . . . . . . . . . . . . . . . . . 200
xxi
6.12 The illustration of Must substitute novation in ArchiMate . . . . . . . . . . . . . 201
6.13 The illustration of Extends novation in ArchiMate . . . . . . . . . . . . . . . . . . 202
6.14 The illustration of Conflicts novation in ArchiMate . . . . . . . . . . . . . . . . . 203
6.15 Overview One-stop shop current state . . . . . . . . . . . . . . . . . . . . . . . . 209
6.16 One-stop shop value streams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 211
6.17 One-stop shop framework . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 212
6.18 One Stop Shop novation requirements . . . . . . . . . . . . . . . . . . . . . . . . 219
6.19 One-Stop Shop: illustrative ArchiMate model . . . . . . . . . . . . . . . . . . . . 222
7.1 Strategic contexts characteristics . . . . . . . . . . . . . . . . . . . . . . . . . . . . 237
7.2 Networked business models design aspects . . . . . . . . . . . . . . . . . . . . . 247
D.1 Overview of business partners in oil and gas industry . . . . . . . . . . . . . . . . 322
D.2 Offshore seismic survey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 330
xxii
List of Tables
1.1 Developed artifacts in this study . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7
1.2 Mapping of chapters to research questions . . . . . . . . . . . . . . . . . . . . . 9
2.1 HQmanagement [Doz and Prahalad, 1991] . . . . . . . . . . . . . . . . . . . . . 19
2.2 Business network orchestrator characteristics . . . . . . . . . . . . . . . . . . . . 21
2.3 Selected strategy models [Aldea et al., 2013] . . . . . . . . . . . . . . . . . . . . . 29
2.4 Enterprise architecture principles . . . . . . . . . . . . . . . . . . . . . . . . . . . 49
2.5 Enterprise architecture planning steps . . . . . . . . . . . . . . . . . . . . . . . . 52
2.6 Capability in literature . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63
3.1 Summary of participants . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 83
3.2 Sampling risk mitigation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 86
3.3 Sampling risk mitigation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 87
3.4 Case study selection criteria . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 91
3.5 Case study tests [Yin, 2013] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 92
3.6 Case study tests . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 99
4.1 Business network novation requirement alternatives . . . . . . . . . . . . . . . . 116
4.2 Networked business model design principles descriptions . . . . . . . . . . . . . 123
4.3 Constraints in the context of service . . . . . . . . . . . . . . . . . . . . . . . . . . 124
4.4 Constraints in the context of role/resource capability . . . . . . . . . . . . . . . 126
4.5 Constraints in the context of role/resource competency . . . . . . . . . . . . . . 127
4.6 Resource patterns applicability Novation constraints . . . . . . . . . . . . . . . . 128
xxiii
4.7 Constraints in the context of processes ( Continued on next page) . . . . . . . . 129
4.7 Constraints in the context of processes . . . . . . . . . . . . . . . . . . . . . . . . 130
5.1 Summary of participants . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 141
5.2 Summary of validity and reliability of the survey . . . . . . . . . . . . . . . . . . . 142
5.3 Comparative analysis of novations statistics . . . . . . . . . . . . . . . . . . . . . 143
5.4 K-means analysis for business domain ( feasible range from1 to 5) . . . . . . . . 168
5.5 K-means analysis for IT domain (feasible range from 1 to 5) . . . . . . . . . . . . 168
6.1 Overview of case studies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180
7.1 Strategic contexts emerging from case studies . . . . . . . . . . . . . . . . . . . . 240
7.2 Business network novation requirement alternatives . . . . . . . . . . . . . . . . 244
B.1 Case study rigor [Dubé and Paré, 2003] . . . . . . . . . . . . . . . . . . . . . . . . 316
xxiv
Chapter 1
Introduction
1.1 Motivation
The radical shift in recent years towards a new economy dominated by networks has chal-
lenged business thinking and operationalmodels both in the academic and business worlds.
Phenomena such as globalization and deregulation expose businesses to wider global part-
nerships. These partnerships are coordinated through the formal and informal business
networks formed in the supply and value chain related to the industry in which the busi-
nesses reside. Organizations utilize resources, capabilities and information in the network
environment through various sourcing arrangements.
Business networks, as well as organization systems, require explicit planning from the
strategic to the operational level of an organization. Despite the prominent role of Enterprise
Architecture (EA) for organizations [Chalmeta et al., 2001], where it provides high-level con-
text models used to align business and IT, very few proposals apply EA in the wider settings
such as business networks. This research study concentrates on the suitability of EAmethods
and techniques for supporting the operational planning of business networks, grounded on
different operating artifactual considerations.
1
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1.2 Problem Statement and Purpose of Study
The notion of business networks is not new. They have been an ostensible feature of the way
operations are set up to deliver value to customers. A business network is a group of organi-
zations with restricted membership and specific, often contractual, business objectives that
are likely to result inmutual financial gains [Dhanaraj, 2007, Rosenfeld, 1997]. These network
operations have increased in prominence through the rise of globalization and deregulation,
where business networks influence organizational structure and outsourcing on a global
scale. Organizations can partner with each other to offer products or services with greater
efficiency than with in-house efforts alone. Integrating trading partners’ complementary
resources within a competitive strategy requires that firms and their sourcing organizations
develop the governance skills and relationship infrastructure needed to enable trust-based
exchange, enhanced information flow, andmore rapid knowledge transfer [Hong et al., 2015,
Li et al., 2017]. For example, consider a manufacturing company in France, which relies on
exports to the US only. However, the company strategy requires expansion into the south
east Asia area and thus uses new service bundles for shipping, freight forwarding, customs
clearance, etc, to targeted distribution chains and outlets in that region of the world. In this
scenario, the manufacturing company forms a business network with many logistic service
providers that are capable of supporting its global expansion strategy. This includes the
following operational arrangements: In-sourcing where an organization participating in a
business network can utilise an artifact maintained by another participant in the network
in order to access capabilities that it does not possess locally. Outsourcing where an or-
ganization participating in a business network can provide an artifact that it maintains for
other participants in the network, allowing them to access capabilities that they otherwise do
not possess or have access to. Migrating the deployment model or availability of an artifact
where an organization is able to change theway inwhich an artifact is facilitated or deployed.
Part of it may be outsourced or in-sourced, subject to particular circumstances, or the range
of partners to whom the artifact is offered may be changed. Augmenting an operational
artifact where an organization has its capabilities further extended through the selective ac-
quisition and inclusion of other capabilities available in the business network. Constraining
an operational artifact where an organization restricts how its artifacts can be utilised or
accessed. As organization boundaries are in flux, they are faced with the need to adapt to
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expanding and changing global partnerships; IT landscapes are extending to the Cloud as
large-scale, infrastructure-related capital expenditures are being progressively replaced by
small-scale, incremental, service-related operating expenses; and unprecedented levels of
digital disruption are intensifying the pressure for organizations to innovate. Understanding
how organizations and their business are impacted by these dynamics, and which system
needs to be acquired, extended, in-sourced, outsourced or retired, is a challenging multi-
perspective and multi-layered effort for operational planning, given the different aspects of
operations and the different layers of systems across business, application, platform and
infrastructure. Thus, business networks present significant challenges. Their proper un-
derstanding, design, implementation, and management require the integration of different
modelling perspectives [Goldstein and Frank, 2016, Laniak et al., 2013]. This is the aim of
research question one with the focus on the characteristics and requirements for business
network planning.
Over the years, a plethora of modelling methods, techniques and languages have been
developed to capture and analyse organizational systems and their architecture, as the com-
ponents of overall business networks. These have different degrees of specialization, ex-
hibiting partial technology adoption, standardization, and a variety of professional practices
and roles that utilize these. Examples include the Zachman framework [Zachman et al.,
1987], CIM-OSA [Kosanke and Vernadat, 1992], PERA, GRAI–GIM [Doumeingts et al., 1993],
and GERAM [Force, 1999]; however, not many such frameworks are available for business
networks. The majority of past studies have focused on a number of modelling aspects. For
example, business processmodelling for supply chains has been extensively addressed in the
SCOR framework [Barnett andMiller, 2000]. Kuehnle [2007] focused onplanning and control
for production networks. The extension of GERAM for enterprise networks has also been
attempted to some extent for the same purpose [Tolle and Bernus, 2003]. Another partial
contribution to use enterprise architecture as a collaboration tool was made by Hirvonen
et al. [2004]. However, this was limited to a specific network structure (supply chain) and
focused only on decision making cycles in that context. Similarly, Wu et al. [2014] focused
on sharing information with other partners in the business network. This approach is more
technical in terms of network infrastructure and security principles. Pulkkinen et al. [2007]
extended their previous work on the EAmanagementmodel to cover decision-making at the
level of the business network. This framework comprises higher level architectural planning
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dimensions concerning various levels of an organization. However, it does not provide any
details regarding organizational artifacts such as process, service involved at the business
network level. Discerning short-coming and gaining consensus for new requirements of
systems architecture presents challenges for information systems research given these di-
verse pulls from the methodology jungle to diverse professional practices that contextual-
ized methods. While proposals continue to emerge for individual techniques or languages,
most extensive work occurs through integrated methods, with the perspective of several
techniques and languages.
Integrated methods stemmed from the limitations of individual modelling techniques
to adequately capture missing parts of systems in order to meet target design goals. For
instance, data (e.g., Entity-RelationshipDiagrams [Chen, 1976]) and processmodelling tech-
niques (e.g., Data FlowDiagrams [DeMarco, 1979]) were integrated (e.g., [Barros et al., 2000])
to allow systems to be modelled such that associated system requirements could be de-
veloped. A subsequent development was the integration of data, processes, events, rules
and roles in order to provide a comprehensive and detailed insight into business operations
through focal artifacts, notably business processes. This has served to encourage specialisa-
tions of classical roles, e.g., business analysts and solution architects evolved from systems
analysts as the classical development focus of systems extended to business re-engineering
and solutions procurement.
To date, enterprise architecture (EA) frameworks such as the Zachman Framework Zach-
man et al. [1987], TOGAF Josey [2011], and RM ODP Raymond [1995], provide the broadest
combination of modelling methods, techniques and languages to allow the planning, de-
sign and implementation of systems. EA was originally proposed as inclusive of the single
system focus of solution architecture methods, allowing multiple systems to be planned
and designed in high-level systems contexts. For example, the Zachman framework pro-
posed that different aspects of systems be modelled through different perspectives (e.g.,
What/data) and levels (e.g., technology model) giving rise to different methods supporting
distinct perspective/level combinations. For these different parts of a system, refinements
can proceed from planning to implementation layers, with solution architecture support at
the detailed design and implementation layers. Other approaches have scoped EA (e.g.,
ArchiMate Lankhorst et al. [2009]) into a cross-system focus (e.g., integrated value-chains
and processes across multiple business and IT systems) which provide planning contexts
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which can be used for dedicated solution architecture efforts.
EA traditionally focused on IT system planning. However, with its promised business-IT
alignment aspect[Närman et al., 2016], business architecture has emerged as a new realm in
IS methods, providing both suitability for and alignment to the strategic and tactical plan-
ning of businesses, notably in terms of business models. Business architecture methods
focus on business classification schemes such as business capability modelling [Gongolidis
et al., 2016,Ulrich andRosen, 2011]. Business capability has beenproposed as an abstraction
layer introduced to EA, largely because of a gap between business strategy and business
operations [Barroero et al., 2010]. The support of capabilities can be seen through the widely
used EA framework, TOGAF, and vendors references such as the IBM Component Business
Modelling and Microsoft capability models (involving several industries). Business capabil-
ities are effectively ontological schemes for representing organizational capabilities, inde-
pendent of organizational structure and organizational artifacts such as business processes,
services, and information. Business capabilities, as part of descriptive EA, are components
suitable for linking business and IT artifacts. That is to say, they describe the essence of the
architectural constitution (what), without the use of prescriptive operational artifacts such
as business processes, services and resources (how). This highlights the potential for using
capability modelling and business architecture to align the business networks strategy to IT
systems.
Altogether, identifying shortcomings and gaining consensus for new system architecture
requirements, under expanding system scopes in current business networks, given the di-
versity ofmethods, practices and business/IT professional roles engaged in different aspects
of planning presents a significant challenge for information systemsmodelling. While a con-
siderable amount of literature has focused ondifferent aspects of the operational planning in
enterprise architecture, less is known about its applicability to planning business networks.
With this established argument, the current study carries the following research questions:
1. What are the requirements for supporting business network coordination through busi-
ness planning methods (e.g. business architecture)?
2. How can requirements for business network coordination be supported using business
planning methods?
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3. How can requirements for business network coordination be supported using IS mod-
elling methods which are aligned to business planning methods?
Research question one aims at providing the exposure on the requirements for business
planning based on the characteristics and perspectives such as alignment and extension of
business networks (Sections : 2.3-2.7). Research question two and three investigate how
requirements can be used through adopting business architecture and capability modelling
as business modelling and ArchiMate as an integrated IS modelling method.
1.3 Research Aim and Approach
This research study aims to explore the applicability of the enterprise architecture discipline
to plan business networks based on the current requirements for coordinating their oper-
ations. In order to do so, this study employs a multi-method research design including a
design science approach andmulti case studies. The aim is to provide practical value for the
enterprise architecture discipline while at the same time contributing to the academic body
of knowledge. More detail andmore justification regarding the foundation andphilosophical
positioning of research design and the multiple utilised research methods are provided in
Chapter 3.
1.3.1 Developing and Evaluating Artifacts
The design science approach was adopted as the overall research design to create new and
innovative artifacts, including themodel, method, construct and instantiation described1 by
Hevner [2007], corresponding to their proposed framework for design science research. This
thesis addresses five artifacts as its outcome. The developed artifacts are illustrated in Table
1.1 which shows the intersections of research activities and research outcomes.
1Constructs provide the language in which problems and solutions are defined and communicated. Models
aid in understanding the real world and enable exploration of the effects of design decisions and changes in
the real world.
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Built activity Built method Built artifact Evaluation
method
Construct Analysis of literature to
develop list of require-
ments(Chapter2)
Various peer re-
viewed academic
papers (Chapter
5)
Business
network
planning
requirements
Publication (Sec-
tion 8.2.3)
Construct Case study, literature
and analysis various
modelling methods
(Section 4.3)
Analysing the
case study data
(Chapter 6)
Novation
constraints
Publication, sur-
vey (Chapter 7)
and case study
(Chapter 6)
Model Defining metamodel
of business network
planning approach
(Section 4.3)
Methodology
and metamodel
(Chapter 4)
-Business
network
planning
metamodel
-Analysing
novation
constraints
Case study
(Chapter 6)
Publication
(Section 8.2.3)
Model Integration of business
network planning
metamodel with
ArchiMate metamodel
(Section 4.7)
Conceptual
mapping and
integrated
metamodel
(Section 4.7)
Extension of
ArchiMate
metamodel
for business
network
planning
Publication (Sec-
tion 8.2.3), case
studies (Chapter
6)
Model Mapping Novation
constraints to service,
resource and process
context and business
model designs
(Section 4.6)
Conceptual
map-
ping(Section
4.6)
Defined
novation
constraints
service, resource
and process
Publication (Sec-
tion 8.2.3)
Table 1.1: Developed artifacts in this study
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1.4 Structure of Thesis
Table 1.2 provides the structure of the thesis, showing how each chapter connects and builds
on the findings of the previous chapter in order to answer the research questions of this
study.
Chapter Description Mapping to research questions
Chapter 1 Sets up the research prob-
lem and provides the re-
search background to scope
the focus of the research
Frames the study through
defining relevant research
questions
Chapter 2 Provides literature review to
address the research ques-
tions. In this chapter a
range of methods of enter-
prise architecture and types
of business networks were
analysed
Identifies the relevant
context and addresses the
shortcomings of the current
methods
Chapter 3 Provides researchmethodol-
ogy and design
Defines and justifies the re-
search plan and line of rea-
soning to provide findings
related to research questions
Chapter 4 Provides definitions of the
established concepts Devel-
ops the approach for us-
ing enterprise architecture
to plan business networks
Covers the second and third
research questions through
defining the developed
method and its alignment
with other IS modelling for
planning business networks
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Table 1.2 – continued from previous page
Chapter Description Mapping to research questions
Chapter 5 Provides the data analysis of
the online survey
Covers the first research
question with regard to
identifying the requirements
for business network
planning
Chapter 6 Includes case studies and
their analysis
An exploratory research
method was used to
complement the findings
from the literature review
and the developed approach
for business network
planning
Chapter 7 Provides discussion of the
findings of the study
Further analyses the find-
ings and their implications
through comparing the case
studies insights with regard
to research questions
Chapter 8 Includes the conclusion of
the thesis
Concludes the findings of
the study and addresses the
contribution to academia
and industry as well as
the limitations; proposes
directions for further
research
Table 1.2: Mapping of chapters to research questions
10 CHAPTER 1. INTRODUCTION
Chapter 2
Literature Review
This chapter focuses on analysing the relevant literature to identify the knowledge gap (Sec-
tion 2.1). Section 2.2 analyses the current business networks, their structure, definition
and planning process. This develops the foundation that distinguishes the various types
of business networks. Section 2.3 focuses on business networks and their planning efforts.
Section 2.4 provides the concepts of alignment and its importance. Section 2.5 includes the
business network planning requirements based on the literature. Section 2.6 includes details
of organizational artifacts. Section 2.7 analyses the impact of business networks on the
organizational artifacts. Section 2.8 characterises the use of artifacts. Section 2.9 analyses the
current application of enterprise architecture (EA) for modelling business networks. Section
2.10 includes the use of EA for modelling and planning found in the literature. Section 2.11
focuses on the business architecture domain. Section 2.12 focuses on the business model
concepts. Section 2.13 concludes the chapter by providing a summary of the literature re-
view. This comprehensive literature review covers the two broad fields of business networks
and enterprise architecture, in which this study is situated. Further, this literature analysis
lays the foundation of the requirements that support business network planning through EA.
2.1 Introduction
This chapter reviews the existing literature on the subject of business networks and enter-
prise architecture modelling and frameworks, focusing on the first research question. This
provides an understanding of the background of this study and defines the research context
11
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Figure 2.1: Literature review process
and its boundaries. This survey of the relevant literature, which unravels the magnitude of
the challenges inherent in the planning and modelling requirements of business networks,
forms a cognitive context for the researcher to understand the previous studies in the dis-
cipline, as well as shaping the conceptual foundation for this study. Figure 2.1 depicts the
adopted processes to conduct the literature review throughout the research.
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2.2 Business Networks Landscape
The trend in industry is to seek synergies through participation in networks. Through net-
work endeavour, organizations expand beyond their jurisdictional extremities intomore dy-
namic environments in which the characteristics of their operating business model change
[Camarinha-Matos and Afsarmanesh, 2011]. Each participating organization is specialised
in its contribution to the network output and to the coordination activities for the imple-
mentation of some aims [Todeva, 2006]. In other words, business networks can support the
operation of organizations by extending the original idea beyond organizational boundaries
through the combination of competencies, resources, shared responsibilities, risks, and ben-
efits, in order to overcome the needs of each business opportunity and market turbulence
[Barroero et al., 2010, Chen et al., 2008, Jansen et al., 2013].
Business networks are defined as a set of “inter-organizational relationships between the
focal actor and interdependent external actors closely linked and working cooperatively to-
gether to fill customer orders” [Rodon et al., 2005]. The participating organization is embed-
ded in a network of ongoing business and non-business relationships [Shin and Kook, 2014].
In fact, Ford and Håkansson [2013] have indicated that these relationships and contacts
constitute one of the most valuable resources that an organization possesses. The positive
impact of highly connected network partners has been established by other researchers,
such as Singh et al. [2010]. These extensive links betweendifferent organizations or/andpeo-
ple with various roles, exposing their different services, resources and products in a business
network, are illustrated in Figure 2.2.
Organizations benefit from the global partnership by creating more business opportu-
nities through the diminishing barriers to supply and demand as well as the technology
breakthroughs such as the Cloud, smart devices and mobile computing. These unprece-
dented digital disruptions intensify the pressure on organizations to innovate and improve
the efficiency and transparency of systems planning, design and implementation across
business and IT.
Over the years a number of researchers have aimed to provide valuable insights into the
characteristics of business networks. Prominent examples of these works include collabo-
rative advantages [Huang et al., 2016]. Likewise, contributions have been derived from or-
ganizational science [Kern and Ackermann, 2014], coordination theory [Morita et al., 2017],
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Figure 2.2: Current business networks [Homann, 2006]
business networks and information management [Galliers and Leidner, 2014]. In addition,
together with the management discipline literature, these contributions provide valuable
insights at a rather high level, with strategic inclinations for organizations. For instance,
these concepts can be used to set up strategic partnerships between organizations [Le Ber
and Branzei, 2010], or to position an organizationwithin a supply chain [Daniel, 2016]. How-
ever, understanding how organizational systems are impacted under network dynamics and
which systems need to be acquired, extended, in-sourced, outsourced and retired through
network relations, is a complex, multi-perspective challenge, given the different aspects of
organizational systems such as business, application and infrastructure.
Some publications have focused on the different types of configurations and relations in
business networks [Amin and Zhang, 2014, Franco et al., 2017, Holmlund, 2012]. Durugbo
[2015] described the diversity in networks and the logic behind their existence, based on
analysis of the literature (Figure 2.3).
In particular, Todeva [2006] identified a list of these relationship structures in the litera-
ture (such as hegemonic, clustered, supply chain). Notably, some of the network activities
may not reside entirely within one organization and some parts may be controlled by other
business partners; this can be seen in a variety of network functions, such as combining
services to drive up value-added services in the network [He et al., 2016].Co-creation of Value
through Interaction and Resource Integration, provide additional insights into the central
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Figure 2.3: Business networks logic
role of interaction as a key construct in conventional business ecosystems. As a normative
concept, interactivity has implied the need to foster firm/customer relationships and co-
creating value. Actors, in the integration of service offerings with other resources (including
other service offerings), create value which is unique to their situation and context. Once
the shift toward service ecosystems of relatively generic actors is made, it opens up the pos-
sibility to draw on the vast knowledge developed in the compartmentalized sub-disciplines
of marketing and elsewhere. This, in turn, allows a fuller understanding of how humans
collectively create value for themselves through co-creating value with and for others and
thus, provides insight into howactors (e.g., businesses) can better participate in these service
ecosystems to benefit themselves.
The interactions between different network partners need to facilitate the business strat-
egy and can be coordinated, enabled, and exploited by business network planning [Chang,
2016, Franco et al., 2017]. Consequently, it can be concluded that there is an intricate rela-
tionship between network planning and the internal planning of organizations.
EA enacts strategy by capturing the organizational artifacts, such as services, business
processes, capabilities, and resources (internal planning), and their interrelationships [Tamm
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et al., 2011]. In the business network context, some of these captured artifacts can be ex-
posed to business partners in order to perform a business operation. This makes the ex-
posed artifacts visible from an EA standpoint and traceable to the related layer inside the
organization (network planning) [Barraket et al., 2016, Koppenhagen et al., 2016]. Therefore,
from an EA point of view, network planning can be related to internal operation planning,
as the same artifacts are involved. Network partnerships appear in different manifestations,
referred to as business network situations, which are discussed in more detail in the next
section.
2.3 Business Network Strategic Contexts and Their Planning
Business networks exhibit a range of structures and logics of collaboration [Camarinha-Matos
et al., 2011, Wang et al., 2016]. These relationship arrangements include short-term partner-
ships, joint ventures, strategic alliances, web-based channel partners, and a liquid workforce
[Naik, 2016]. In the context of business networks, targeting a single organization cannot
provide significant insight into the whole operation of the network. The notion of a business
network is sufficiently abstract so it can be applied to any set of ties (e.g. resource, capability,
information ties) between a set of network actors (e.g. information systems, organizations,
individuals and so on) [Zhang et al., 2016b]. A relation among different tiers in a supply
chain network is considered as a network phenomenon, as are the interactions among dif-
ferent divisions of a networked organization. This highlights that the notion of network is
generic; analysing its impacts on the participating organizations needs to mitigate the risk
of extending the notion to an extensive level where it discontinues possession of analytical
and theoretical value for research [Lin and Lin, 2016, Matinheikki et al., 2016]. In order to
exploit the concept of network and its impact on the realm of organizational structure, a
number of formative aspects of networks, referred to in this research as, strategic contexts are
considered. These contexts provide the cognitive context and conceptual framing for con-
cretely understanding the emerging networks in which the enterprise-centric view focuses
on modelling at the organization level and gradually extends into the network level context;
on the other hand, the network centric-view provides a global view of a network context,
with less concern about characteristics of the individual organizations. These modelling
perspectives offer a more specific delineation of each context that allows understanding of
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their operational model.
Each network context offers approaches to leverage the power of outsiders to open up
new avenues for offering services and capabilities, beyond their original ownerships and
operational boundaries. The contexts considered include the headquarters-subsidiary, the
virtual organization, the orchestrated business network and the liquid workforce.
2.3.1 Headquarters-Subsidiary Relationship
A vast amount of research has focused on the headquarters-subsidiary relationship. This
type of relationship is common inmultinational corporations (MNC), where the precedence
of company ownership leads to a parent company applying policy and regulatory practice
for the separate and typically geographically distributed subsidiaries it owns. Ghoshal and
Bartlett [1990] defined the multinational corporation as a group of geographically dispersed
and goal-disparate organizations that include its headquarters and its different national sub-
sidiaries. The effective management and governance of this relationship have emerged as
key challenges for managers of multinational organizations [Roth and Nigh, 1992].
Interdependency exists between the subsidiary and its parent in terms, governance, and
managing the business. The network can be seen as an alternative to access the market,
expanding business operations [Tseng et al., 2002]. Thus, involving organizations must link
through organizational artifacts that concern these operational arrangements.
MNCs can enhance their pool of capabilities through foreign subsidiaries [Schmid and
Schurig, 2003]. These subsidiaries possess non-duplicative knowledge and capabilities that
do not exist anywhere else. Organizations acquired as subsidiaries need to have the relevant
capabilities to offer the MNC as a whole network [Gupta and Govindarajan, 2000]. In this
initial phase, the subsidiary provides limited functions although it has authority to perform
activities such as local sourcing. Initiation of a newly acquired subsidiary will be carried
out through certain transition processes, depending on the parent company policy. This
has been demonstrated in a number of research studies in the context of headquarters-
subsidiaries (e.g. [Jemison and Sitkin, 1986, Wang et al., 2004]).
Subsequently, the parent company will assess the performance of the subsidiary to en-
sure whether it can carry out additional roles and responsibilities. Mudambi and Navarra
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[2004] noted that after a subsidiary proves its ability to take on greater roles, additional
resources will be transferred to it for more complex functions, processes and development.
The transition process may continue until the subsidiary becomes an independent business
unit.
Those subsidiaries that are eligible to become an independent business unit will con-
tinue to pursue decisions made by their parent company. Ghoshal and Bartlett [1986] have
identified these subsidiaries as having an implementer role, which is characterised as ap-
plying technology or selling products and services developed elsewhere. The lack of auton-
omy intensifies the justification of the resource allocation and network configurations where
the main aim is to achieve a high level of network innovation. Ghoshal and Bartlett [1988]
provided empirical support concerning the direct relation between the high level of local
autonomy and the diffusion of innovation by subsidiaries.
Subsidiaries develop and expand business within their particular operating domain and
charter. This implicitly dictates that MNCs are required to manage multiple aspects (eco-
nomic, legal, political and cultural) as well as complex networks of capabilities and resource
flows [Volkmar, 2003]. A subsidiaritymay be highly profitable strategically but not financially
[Roth and Nigh, 1992]. Therefore, it can be concluded that research studies with a focus on
the economic aspects of MNCwould not completely capture the impact of diverse organiza-
tional design in the context of the headquarters-subsidiary. In this study the main focus re-
mains on the network configuration acting as a lens, so that certain aspects of headquarters-
subsidiary concerning the organizational design and structure are magnified. Doz and Pra-
halad [1991] identified three approaches tomanaging this type of strategic network situation,
as outlined in Table 2.1.
Applying any type of these management mechanisms requires an indispensable inte-
grated approach to business and IT [Jonkers et al., 2004]. For example, adopting a certain
type ofmanagement can require defining additional business processes, assigning new roles
or deploying new resources. These modifications will have significant consequences within
all domains of the organization, such as business, applications, and IT infrastructures [Lavie
et al., 2011]. From an EA point of view, organizational artifacts have to be defined and
captured in order to perform the internal planning [Tamm et al., 2011]. Likewise, artifacts
exposed to an external environment have to be identified and aligned to their corresponding
organizational layer in order to plan at network level.
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Approach Description
Formalization Represents decision making through bureaucratic mechanisms such
as formal systems, established rules and prescribed procedures.
Normative Relies neither on direct HQ involvement nor on impersonal rules but
on the socialization of managers into a set of shared goals, value, and
beliefs that then shape their perspective and behaviour.
Centralization Concerns the role of formal authority and hierarchical mechanisms
in the company’s decision-making processes. A central regulation
can include commonproduct and service portfolios across the parent
and subsidiaries, revenue and accounting flows, and governance
processes.
Table 2.1: HQmanagement [Doz and Prahalad, 1991]
2.3.2 Orchestrated Business Networks
In recent years digital ecosystems have changed the formation of collaborating networks
through transforming the conventional business models by using new design and imple-
mentation across business and IT. Business partners expand their global partnerships with
strategic aims to position into a larger portfolio of suppliers and customers.
Over the years a plethora of network ecosystems have been developed to analyse and un-
derstand their constellations. Examples include themodular network [Jansen andCusumano,
2013], the dynamic network [Lopes et al., 2015], and the extended enterprise [Spekman and
Davis, 2016]. The main shared aspect among these business networks is their ability to
acclimate changes in the business environment with the presence of a network orchestrator.
Wind et al. [2009] identified the properties of an orchestrator as designing and managing
the networks centrally. Having a central point in the network requires balancing the flow of
information among the participants. The network orchestratormonitors the activities across
the network, with prior knowledge about individual business partner capabilities, where it
can decide about appropriate in-sourcing/outsourcing settings through different network
configurations [Saebi and Foss, 2015].
Orchestrated networks are quite often complex. Zinner et al. [2015] defined network
orchestration as the set of deliberate, purposeful actions undertaken by the hub organization
as it seeks to create and extract value from the network. This definition introduces the
central node as the focal actor, along with the need to coordinate activities and actors in
business networks. Hinterhuber [2002] argued that the focal point, or network orchestrator,
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can be one or a group of organizations in charge of integration and coordination of pro-
cesses, services, and resources. The network orchestrator is a dominant organization that
seeks partners for a specific business opportunity [Mayoral et al., 2015].
Achieving acceptable levels of orchestrated network requires careful alignment between
the network composition and the governance procedure. Orchestrated networks carry a
high level of centrality as all the network members are connected to the orchestrator. The
centrality provides positive resource asymmetries [Gnyawali and Madhavan, 2001, Zhang
et al., 2016a]. One can conclude that asymmetrical resources influence business partner
behaviour regarding simultaneous collaboration in the network. Prior research stated that
the significance of various forms of coordination depends on the nature of the collaboration
relationships [Allee et al., 2015, Poppo and Zenger, 2002], which can be through the lens of
the structural embeddedness perspective, where the collaborating activities become depen-
dent on the network environment and settings.
A formal approach relies on legal artifacts such as contracts [Ferguson et al., 2005] or on
intellectual property rights to convey the roles and responsibilities of network partners. A
similar level of agreement can be seen at a more operational level (e.g. service level of agree-
ment in the context of using web services). This may improve knowledge sharing among
the network participants, as the network partners can protect their knowledge assets against
any misuse [Ebbers, 2014]. IT can be seen as a means of configuring the network and mon-
itor the business partners operation [Barney and Ray, 2015]. Previous empirical research
demonstrated that organizations can use IT as a competitive differentiator in a dynamic
context, such as orchestrated networks facing a lower switching cost from one supplier to
another [Wagner III and Hollenbeck, 2014]. This requires having knowledge about other
business partners in the network in order to quickly change the partnership arrangements.
van Liere et al. [2008] highlighted the importance of the information-based view, through
exposed artifacts at the network level, to bridge the structural wholes imposing a high level
of business interaction. Burt [2009] noted that overcoming the existing structural wholes in
the network orchestrator offsets its control over the flow of information among participating
business partners.
As the network operates, the network orchestrator will develop a custom path based
on the current conditions of the network [Snow and Miles, 1992]. After delivering service
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or product through the orchestrated path, the constellation disintegrates and prepares for
another business interaction. Table 2.2 presents a number of characteristics for a business
network orchestrator that have been identified in the literature.
Characteristic Description
Architect Determines the goals and objects of the network and identifies the
potential partners [Chandrashekar and Schary, 1999, Cousins Co-
editors: Benn Lawson et al., 2006, Hinterhuber, 2002].
Judge Establishes the expected outcome of the collaboration [Hinterhuber,
2002, Silva et al., 2013].
Developer Develops the required capabilities required in the network [Hinter-
huber, 2002, Möller and Rajala, 2007].
Table 2.2: Business network orchestrator characteristics
From the perspective of a focal point (orchestrator), value must be created and extracted
from the network [Kogut, 2000]; effective creation and extraction of value hinge on certain
deliberate, purposeful actions. Several authors such as [Doz, 1996, Gulati andGargiulo, 1999,
Hansen, 1999] previously observed that an orchestrator can assess the value of the relevant
knowledge and capabilities residing at different points in the network and can arrange their
transfer to other networks where required. From a technological perspective, web service
orchestration coordinates the time-dependent sequence of web services by using a process
flow.
In an orchestrated business network, an organization in a dominant position shapes
the network through selecting appropriate partners to be pulled in for a particular busi-
ness opportunity [Prahalad and Hamel, 2006, Ritala et al., 2009]. Business network orches-
trator connects to most of the business network members and thus have high centrality
[Gnyawali andMadhavan, 2001]. Given the characteristics of an orchestrator and the overall
network architecture, different organizational artifacts are involved in a network operation.
Enterprise architecture, which as a planning tool, provides transparency and coordination in
the management development of ICT systems and organizational development [Pulkkinen,
2006], captures involved artifacts at the network level (network planning).
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2.3.3 Virtual Organization
The rise of technologies such as web and mobile computing have challenged organizations
to operate effectively and to innovate through creating new business and monetization op-
portunities in evermore global partnerships. As the boundaries of organization become
more flux and constrained by environment requirements, new forms of collaborations ap-
pears which rationally rely on privileged business relations and e-channels. The concepts
of virtual organization (VO) have been identified as an auspicious solution [Byrne et al.,
1993, Foster et al., 2001]. A VO, defined as “a temporary collaborative network of indepen-
dent enterprises, formed to exploit a particular business opportunity” [Browne and Zhang,
1999], challenges conventional business operations in the way they have been planned and
managed. The transient alliance and sharing resources supporting other business partner
operations are distinguishing attributes of VOs. Each participating organization provides a
certain area of expertise to add value to the whole operation of the VO. In case of a lack of
specific capabilities, a new partner will join the collaboration [Romero et al., 2009]. This can
prolong the life cycle of a VO operation. Camarinha-Matos and Afsarmanesh [2007] listed
these stages involved in a life cycle: creation, operation, dissolution. The shortened life cycle
of productsmakes VO(s)more dynamic or agile. They are formed for new products andmust
be dismantled when products are abandoned [Grefen et al., 2000, 2009]. This indicates that
organizations do not necessary remain in the whole life cycle of a VO operation and may
join and leave when the business opportunity has ceased. The degree of shared artifacts at
the network level, which differs in each VO, determines the level of contribution for each
participant [Maznevski and Chudoba, 2000].
VO in itself has no separate legal existence. All of the participating entities are indepen-
dent legal entities that are bound by contracts only [Browne and Zhang, 1999]. As in any
other business operation, VO endeavours vary tremendously in their objective and scope
[Foster et al., 2001]. Potential participating organizations need to ensure the worthiness
and benefit they gain through a VO operation. The negotiation and enactment of contracts
(Figure 2.4) underpinned by Service Level Agreement (SLA) are critical for establishing a VO
[Xu and de Vrieze, 2007].
Researchers such as Ahmed [2002], Dowlin and Loertscher [1999] emphasized the im-
portance of providing clear descriptions of VO objectives and values. High-level strategic
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Figure 2.4: Virtual organization
objectives define VO policies [Afsarmanesh and Camarinha-Matos, 2005], which maintain
the alignment between the planning and operating phases with the objectives of the VO. The
operation of a VO is dynamic in nature these policies constraint the collaboration so that
each member abides by the rule.
Each single organization involved in a VO operation carries its own structural layers (e.g.
business, applications, IT infrastructure) and related artifacts (service, processes, informa-
tion, resources) grounding and supporting the exposed artifacts at the level of network [War-
burton, 2009]. In otherwords, resources, processes, services,and information offered through
aVOare aligned to concrete artifacts in the supporting parties. VOs are considered to be a flat
structure with no inventoried resources, assets, factories, or warehouses. These are owned
by its participating organizations [Wasson and Humphrey, 2003]. VO performance requires
closely integrating the internal operations and linking them with the external operations of
suppliers, customers and other business partners [Pathan et al., 2007]. The set of exposed
organizational artifacts and business processes have to be considered in planning the VO,
because, from an enterprise architecture point of view, architecture must define how the
business processes and business components are to be accomplished.
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2.3.4 Liquid Organization (Liquid workforce)
The growth of business networks has led to a focus on innovation. Organizations expand
their boundaries to use external expertise [Boudreau, 2010, Chesbrough, 2006]. Instead of
engaging a set of known business partners, organizations can innovative through the con-
cept of “crowdsourcing”, which is a human computation platform providing access to a large
crowd. The liquid organization or liquid workforce, grounded in crowdsourcing, incorpo-
rates social media technology in processes, in products, and in the routine of the people in
the organization [Furlani et al., 2013].
The concept of liquidity implies a new form of organization that provides flexible sourc-
ing of work for project-based tasks through communities. In liquid workforce people are
hired on an “as-needs” and “just-in-time” basis, for specific projects activities, whether for
days, weeks, or months. Beyond the conventional contractor model, the liquid workforce
is underpinned by crowdsourcing, drawing together skills of freelance workers and the task
needs of organizations. Armstrong et al. [2012] emphasized that a task defined in a liquid
workforce needs to be divisible into lower level tasks undertaken by participating partners.
Different approaches for designing the architecture of the platform have been proposed in
the literature, including combining redundancy with tracking of a worker’s historical perfor-
mance and ongoing worker assessment on a so-called “gold standard” [Oleson et al., 2011].
The historical performance approach is not adequate for an unfamiliar task such as creative
content [Ipeirotis, 2010]. Other scholars proposed using workflows to split the tasks to sub
subtasks that can be allocated to different participants [Bernstein et al., 2010].
Doan et al. [2011] believed that crowdsourcing needs to be deployed for any non-trivial
problem. It has now been successfully adopted through open source, Internet marketplaces
andWeb collaboration initiatives, such as consolidated knowledge capture (Wikipedia), procur-
ing user tasks (Amazon’s Mechanical Turk, oDesk and eLance) and open service collabora-
tion (TopCoder). Tasks range from a low-level cognitive ability to more complicated ones
[Gambardella, 2012]. This allows organizations to access the “global” talent pool in order
to draw on capacity and up-to-date skills that are harder to find and maintain in a static
workforce. Further, it can be applied to hasten knowledge dissemination, to enable innova-
tion, and to encourage collaboration across functional silos to improve productivity [Doan
et al., 2011]. The variety of configurations and practices in the area of the liquid workforce
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has led practitioners beyond the conventional boundaries of crowdsourcing to any type of
collaboration through the Internet, such as co-creation. In planning the liquid workforce,
worker skills and task needs can be expressed and matched against an enriched knowledge
of the operational contexts of organizations, which will be indispensable for determining
precise work assignments. Applying business capability modelling as descriptive classifi-
cation schemes for representing organizational capabilities can be used for different levels
of details and can be linked to number of organizational artifacts (e.g. services, processes,
organizational resources). The liquid workforce can be seen as a contemporary form of busi-
ness networks, with workers who are in-sourced from the “crowd” being partners. Despite
being in-sourced, these “micro-partners” require some degree of autonomy, such as having
the ability to negotiate intellectual property, value creations and parallel assignments with
other companies.
2.3.5 Characteristics of Business Networks Strategic Contexts
The characteristics of business networks strategic contexts were observed from insights into
how artifacts are affected in a number of formative aspects of business networks, or strategic
contexts. Concepts as such provide key characteristics of networks structures or cognitive
maps so that in planning and operation phases they can be concretely understood, distin-
guished and strategically utilised.
One of the most prevalent strategic contexts arising from the headquarters-subsidiary
has been used in multinational organizations, where a parent organization administrates
policies and regulatory practices for the separate and typically geographically distributed
subsidiaries it owns. Central regulation can include common product and service portfolios
across the parent and subsidiaries, revenue and accounting flows, and governance processes
[Rugman and Verbeke, 2001]. At the same time, subsidiaries develop and expand business
within their particular operating domain. The key characteristic of central regulation lies in
the constraint of certain resources, processes, services and information shared between a
parent and subsidiary, as well as between subsidiaries. This requires a certain standardis-
ation of practice, business rules and constraints across artifacts (e.g. a separation of duties
between resources across different parties for processes coordinated across them [Johanson
and Vahlne, 1977]).Therefore, a headquarters-subsidiary context provides deeper insights
26 CHAPTER 2. LITERATURE REVIEW
into how related artifacts (within parent and subsidiaries) align, interact or are offset by each
other.
The growth and development of business networks have led to a focus on coordinative
aspects, and with it the notion of the business network orchestrator, which identifies an-
other strategic context. As observed through supply chains among other examples, this
form of inter-organizational relationship is exemplified when a coordinating entity (e.g. a
third party logistics provider) and other parties (e.g. transportation carriers) work cooper-
atively together to accomplish common business goals and objectives, typically related to
customer demand, without necessarily having any shared ownership or governance regime.
The orchestrator serves to integrate capabilities through outsourcing, in-sourcing or selec-
tive sourcing, across the network, and through common process, service and resource inter-
actions [Busquets, 2010]. This strategic network context provides insights into how artifacts
interact across organizational boundaries, through the operational perspective and business
rules of the orchestrator.
Virtual organizations include a network arrangement where a (typically temporary) col-
lective is created out of independent parties to address timely business opportunities in
the face of resource scarcity [Wiesenfeld et al., 1999]. Participating entities form a virtual
organization in order to provide capabilities supported through the existing artifacts of the
coordinating parties. In other words, information, resources, processes and services offered
through a virtual organization are aligned to concrete artifacts residing in participating or-
ganizations. This is a distinguishing feature of this situation [Strader et al., 1998]. It contrasts
with the headquarters-subsidiary context, where distinct artifacts operate and align across
all parties including parent and subsidiaries. It is noted that, in reality, network structure
addressing resource scarcitymakes use of both real and virtual artifacts alignment; thus both
of the strategic contexts can be utilised in their network structures.
Liquid workforce, characterised by collective contribution, can be adopted in various
applications. It can be used for better collaboration and coordination of resources whenever
it is required. This strategic context involves the combination of local and global workers
[Gao et al., 2011]. This has become a response to constant disruption and the fast-changing
business environment. An agile workforcewith scalable knowledge can help an organization
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to make better decisions and to respond to its operating environment in a flexible yet rigor-
ous way [Hester et al., 2010]. Figure 2.5 illustrates the characteristics of strategic contexts
with regard to the coordination and execution level (local and global) identified from the
literature.
Figure 2.5: Strategic contexts characteristics
In conclusion, digital transformation is changing the contemporary business environ-
ment, as increasing numbers of organizations shift their operational focus froma single busi-
ness vertical and increasingly seek to harness wider networks of collaborating business part-
ners. In this dynamic setting, the classic organizational structures no longer apply [Termeer
et al., 2014]. Organizations expand their operational franchise by engaging their business
partners in advanced outsourcing and in-sourcing arrangements.
2.4 Strategic Alignment
The area of strategic alignment has been subject to a number of research projects and em-
pirical studies in the literature, where its importance has been discussed frequently ([Avison
et al., 2004, Cui et al., 2015, Henderson and Venkatraman, 1999]). It has been identified as
a key concern for executives [Luftman et al., 2009]. Scholars (such as Avison et al. [2004],
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Luftman et al. [1993], Slagmulder [1997]) provide examples of how to achieve alignment
between business and IT and how to identify the impacts of any misalignment.
The literature uses a number of terms for strategic alignment, including fit [Venkatraman
and Camillus, 1984], bridge [McGee, 1985], and linkage [Tsai, 2000]. The alignment between
business and IT strategy has been identified as an enabler for an organization to realize its
goals and objectives or to obtain competitive advantages [Reich and Benbasat, 1996]. It is
important to note that achieving strategic alignment is not a concept independent from
business strategy. Strategy in its broadest sense involves alignment and organizational re-
sourcematchingwith the current identified conditions of a business environment [Andrews,
1997]. It impacts both business and IT domains and reflects the configuration of the overall
operation model of an organization [Hirschheim and Sabherwal, 2001]. This can help orga-
nizations to considering about their alignment profiles [Hirschheim and Sabherwal, 2001]
including business leadership in-sourcing (e.g. headquarters-subsidiary, liquid workforce);
partnering and business alliance selective sourcing (e.g. virtual organization); low cost de-
livery outsourcing (e.g. business orchestrated network) and other operationalised sourcing
alternatives.
According to Ebers [1999], the notion of network is sufficiently abstract. So the rela-
tionships among participating organizations in a business network can be characterised
based on the phenomenon of interest, such as resources, economic aspect, information,
services, and capabilities. This allows the exploitation of the cognition of business networks
as a whole and as individual participating organizations through various conceptualized
models. Observer knowledge can be extended about networks through a framing ability that
allows consideration of the overriding strategy and the underpinning operational choices
and relationships among participants. This can be achieved through a number of estab-
lished conceptual models, available in the literature. Table 2.3 provides an overview of the
selected strategymodels and their related concepts. This thesis focuses only on the Resource
Based View concept, as it can be seen as an underpinning concept for business capability
mapping and for its applications for strategic planning in the area of business architecture
and enterprise architecture.
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Model Author/Year Concepts Objective
Blue Ocean
Strategy
[Kim and
Mauborgne,
2004]
Blue ocean, Red Ocean,
Value innovation, strategy
canvas, four actions
framework, six paths
framework
Help organizations to
generate more value
by creating new de-
mand in an uncon-
tested market
Resource
Based
Review
[Barney, 1991] Resources: Human,
Physical, Organizational,
Finial Criteria: Valuable,
Rare, Inimitable, Non-
substitutable
Identify the resources
that can help an orga-
nization to gain com-
petitive advantage
Dynamic
Capability
[Teece and
Pisano, 1994]
Capabilities: Sense and
shape opportunities and
threats seize opportunities,
maintain competitiveness
through enhancing ,
combing, protecting and
reconfiguring tangible and
intangible resources
Complement the
Resource Based
View, Determining
the ability of an
organization to
maintain competitive
advantage by looking
at their capabilities
SWOT
analysis
[Humphrey,
1960]
Identify strength, weakness,
opportunity and threat
Evaluation of the inter-
nal and external fac-
tors that can influence
an organization
Balanced
Scorecard
Kaplan and
Norton [1995]
Financial, Customer, Inter-
nal processes, Learning and
growth, Measures, Targets,
Initiatives, Outcomes
Monitor and evaluate
the progress and suc-
cess of the implemen-
tation of the chosen
objectives and strategy
Table 2.3: Selected strategy models [Aldea et al., 2013]
2.4.1 Resource Based View Theory
The resource based view (RBV) theory pioneered by Barney [1991] defines an organization
as a bundle of resources and capabilities [Eisenhardt and Martin, 2000, Gulati and Gargiulo,
1999]. Resources are stocks of available factors that are owned or controlled by the organi-
zation, whereas capabilities refer to an organization’s capacity to deploy resources, usually
in combination, using organizational processes, to effect a desired end [Amit and Zott, 2012,
Barreto, 2013]. Researchers such as Amit andZott [2012], Barney [2000] have pointed out that
organization’s resources and capabilities can lead to value-creation. In the current highly
dynamic business environment, asymmetric organizations can coexist and may render ser-
vices through a unique bundle of resources and capabilities to create value. Examples of
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such value creating processes are product development, strategic decision-making, alliance
formation, knowledge creation, and capabilities transfer [Eisenhardt andMartin, 2000]. The
emergence of the new business models and organizational structures (e.g. virtual organiza-
tions, liquid workforce) enables organizations to access the pool of resources and capabil-
ities. However, Priem and Butler [2001] argued that RBV is static and does not capture the
dynamic aspects of the current business environment [Amit and Zott, 2000]. RBV can be
utilised in the examination of the internal and external environments. It provides a classifi-
cation of the strengths and theweaknesses ormissing capabilities of an organization. Several
objectives, requirements, constraints and business principles can be determined from these
analysis andmodelled through enterprise architecture modelling languages and techniques
such as ArchiMate.
Capabilities with a high degree of mobilization, such as information-based capabilities,
are essential for gaining competitive advantages in a collaborative network operation [Bhatt
et al., 2005]. Value migration is likely to increase and the sustainability of newly created
valuemay be reduced [Amit and Zott, 2012]. Organizations are able to access a wide range of
resources and capabilities through partnership. The collaborations can help them to substi-
tute their current capabilities with capabilities sourced in the network, depending on their
circumstances. Teece et al. [1997] proposed the concept of dynamic capabilities to manage
the changes that occur in the business environment. They defined dynamic capabilities as
an organization’s ability to integrate, build, and reconfigure internal and external compe-
tences in order to address rapidly changing environments [Barreto, 2010]. Dynamic capabil-
ities derive from previous research on distinctive competence [Learned et al., 1969], organi-
zational routine [Nelson and Sidney, 2005], architectural knowledge [Henderson and Clark,
1990], core competence [Hamel and Prahalad, 1990], core capability and rigidity [Leonard-
Barton, 1992], combinative capability [Kogut and Zander, 1992] and architectural compe-
tence [Henderson et al., 1994]. Capabilities can be identified as a missing link between
business and IT domains, where they can be analysed through strategic planning methods
such as the resource based view, can be captured through business architecture techniques
such as capability mapping and can be implemented through enterprise architecture.
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2.5 Business Network Planning Requirements
Information system modelling and architecture methods have become indispensable for
the planning, analysis, design and operationalization in a corporation: either the whole
corporation, or its partners, its suppliers and/or the customers, or in part such as division,
subsidiaries, or agencies [Committee et al., 2000, Josey, 2011]. While the focus of systems
modelling at a detailed level has been on single organizations, many proposals have devel-
oped higher-level contextual modelling for the cross-organizational perspective. Prominent
examples include business process choreography modelling [Ko et al., 2009], service net-
works [Razo-Zapata et al., 2012] and virtual organisational modelling [Ahuja and Carley,
1998]. Enterprise architecture (EA) methods [Bernus et al., 2012] are of particular interest
because they combine a variety of available modelling concepts and techniques, encom-
passing several types of organizational artifacts that are integrated through a core meta-
model and are required to support business and IT viewpoints. Traditionally, EA frame-
works were focused on IT-related artifacts such as technology, application components and
IT processes, and sometimes included IT strategy in order to be more efficient in their IT
operation. However, as a number of scholars such as Cabrera et al. [2016] and Iacob et al.
[2014] pointed out, EA should also include business related artifacts such as business roles,
products, value, goals and capability. This enables analysis such as risk analysis, impact
analysis and compliance when business related artifacts are considered in EA. Despite the
plethora of EAmethods and the specialised techniques for cross-organizationalmodelling, a
major uncertainty remains about the adequacy of suchmodelling and analysis for dedicated
business network planning. Much of the focus is on the modelling of interactions across
organizations through coordinative artifacts such as processes, services, and resources. As
an example, process choreographymodelling [Hettel et al., 2008] across the business process
perspective is modelled based on message (data) exchanges between processes. Thus, an
analysis of how artifacts are shifted, as a whole, across partners, to leverage the improve-
ments and opportunities opened up through participation in networks, is available only in a
limited range of interaction contexts.
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2.6 Organizational Artifacts
Organizations operate to achieve their business goals through use of their human resources
and infrastructures as part of their organization machinery. Rich sets of artifacts and tools
can be used to support these activities inside the organization. Bhattacharya et al. [2007]
maintained the same view, defining business artifacts as information entities that capture
process goals and objectives and that allow for evaluating how thoroughly these goals are
achieved. Overall, business artifacts encapsulate essential information. The notion of or-
ganizational artifacts is vital for supporting the coordination of organization processes and
management [Rafaeli and Vilnai-Yavetz, 2004]. This can be seen in communications be-
tween different departments and/or members of an organization, in coordinating partic-
ipants in collaborative activities, in defining constraint and in enforcements grounded in
operational and strategic considerations [Vracheva et al., 2016]. Therefore, business arti-
facts are being used in order to participate in any organizational activities and as access to
business partner resources, where artifacts capture various aspects of interactions such as
enabling, mediating and constraining.
In the context of EA, an artifact is defined as a granular architectural product that ad-
dresses an architecture from a specific viewpoint [Version, 2009]. The design of organiza-
tional artifacts is iterative and constantly improving [Yoo et al., 2006], with involvement of
participating parties interested in the artifacts, including parties that previously designed
the artifact, current inhabitants of the artifact or future users. Considering the level of orga-
nizational complexity and the broad range of relevant components, an adopted EA captures
a huge number of organizational artifacts. Schekkerman [2004] and Tang et al. [2004] both
argued that as a result,most of EA frameworks define several architectural layers and views in
order to reduce the number of artifacts permodel. EAmainly adopts a hierarchical approach
in which it supports modelling of various levels of aggregation of classes of artifacts. An
example of this is with balanced scorecard artifacts relevant to organizational goals and
strategy being decomposed into more detailed specific performance indicators. Such hi-
erarchies can be seen in information objects, business processes, services/products and
business capabilities, representing artifacts on different levels of aggregation to manage the
organizational complexity.
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2.7 Artifacts Impacts
This section develops constructivist insights [Falkenberg et al., 1998] by way of the require-
ments observed in common strategic contexts (manifestations) of business networks and
common artifact impacts. These contexts, which include headquarters-subsidiary [Kobrin,
2013], business network orchestrator [Busquets, 2010], and virtual organization [Mowshowitz,
1997] focus on the key factors of network planning that apply to organization artifacts. Two
artifact impacts with behavioural-based modification operations derived from the strategic
contexts are artifact extension and artifact alignment.
2.7.1 Artifact Extension
One key observation made concerning the use of organizational artifacts from the business
network orchestrator and headquarters-subsidiary situations is that they are either adapted
for new requirements arising from the extended network setting, or they are shifted into
new forms and operations available through the network and new partners. For example,
a network opens up the supply of services available from different partners in the network.
Services could then be aggregated into value-added composites, for example through data
correlators (servicemashups), process flows (service composites) and groupings focussed on
market opportunities (service bundles). Service aggregators are prominent business entities
that combine existing services and deliver these through new markets. Accordingly, service
methods and languages support different forms of service aggregation and different types of
service entities are prominent in a service network [Oberle et al., 2013].
Resource extension is also prominent in business networks. This includes resource aug-
mentation (where existing resources andwork teams are bolstered with additional resources
from the network that have a particular focus on resources with unique or scarce skills and
capabilities), resource substitution (where local resources are replaced with more experi-
enced/higher performance/lower cost network resources), resource specialisation (where
non-core activities and services are reassigned to network resources allowing local resources
to focus on their core competencies) and resource consolidation (where local resources are
recombined into alternative work units, possibly with additional network resources, and
the work distribution strategy is realigned to the capabilities provided by these new work
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units). Various approaches to resource definition and work distribution, focused mostly in
the context of single organizational business processes, have been proposed, (e.g. [Russell
et al., 2005]).
Extensionof enterprise artifact requirement: AnEAmethod should support the extension
(reuse and change) of organizational artifacts (resources, services, processes and informa-
tion), beyond their original ownership and provisioning boundaries, by external partners in
a business network. The extension of the artifact entails changing its functional and non-
functional characteristics while retaining its core (irreducible) part. The extension should
abide by constraints related to the original artifacts.
This requirement addresses the capacity, innovation, and new opportunities available
through business networks of the case organizations and their ”third parties” to extend the
capabilities of existing artifacts, diversifying their value. The core capabilities associatedwith
the artifact are retained, not displaced, even if a newartifact is produced. The original artifact
is indeed extended as opposed to being entirely transformed, which would effectively result
from the creation of the new artifact “from scratch”.
2.7.2 Artifact Alignment
The virtual organization network situation, with its focus on creating organizational struc-
ture out of pre-existing artifacts, draws attention to the need for aligning virtualised artifacts
in the virtual organization with concrete ones from existing organizations [Jung, 2008]. This
can be seen through one of the most common forms of virtual organizations, in the retail
and other customer-facing operations of networks, where resources in designated roles of
shop fronts, service desks and the like are drawn from resources in other organizations that
support the formation of a virtual organization. Alignment of other organizational artifacts
such as services, processes and information can occur through the creation of corresponding
virtual artifacts (i.e. services, processes and information defined at the level of the virtual
organization) or indirectly, through resources. In other words, by virtualising resources,
the artifacts that the concrete resources have that underpin them may also be virtualised
(i.e. externally exposed for transparency of operations undertaken by resources in the vir-
tual organization). While resource, service and process modelling techniques have been
proposed for support of cross-organizational applications including virtual organizations,
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explicit support of artifact alignment is not available.
Alignment of artifact requirement: An EAmethod should support the alignment of (strict
reference to) organizational artifacts (resources, services, processes and information), beyond
their original ownership and provisioning boundaries, for virtualised use in the business net-
work. The alignment of the artifact entails change to the organizational context in which
the artifact is used, but not changes to its functional and non-functional characteristics. The
alignment should abide by constraints related to the original artifacts. New, virtualised arti-
facts created as part of the organizational context should refer to existing artifacts.
This requirement addresses the capacity, innovation, and new opportunities available
through business networks of case organizations and “third parties” to extend the distribu-
tion of capabilities of existing artifacts, thereby diversifying their value, without changing
the artifacts. It should be noted that, while virtual organizations form a larger organiza-
tional context for the virtualization of operations based on existing artifacts, networks of
headquarters-subsidiary and business network orchestrator could have smaller organiza-
tional contexts (e.g. projects, individual lines-of-business) in which available artifacts are
virtualised. These strategic contexts provide a cognitive context for concretely understand-
ing their business network planning. The following explores the use of organizational arti-
facts in business networks.
Diversified Service Provisioning Service provisioning1 means providing a service with
all its required artifacts (e.g. resource, process, other services, and data) so that it can be
delivered, and thus, fulfil its requirements. However, diversified service provisioning means
extending existing services through “third party” efforts in order to create new services to
be used. This unlocks service provisioning through business networks so that third-parties
can use their innovation skills and competitive advantages to extend services beyond their
original ownership and innovative limitations. Businesses need to constantly evolve their
services to satisfy their changing client needs and this is possible through a diversified third
party effort. An example of third party includes a service broker that exposes services from a
range of service providers into newmarkets and thatmatches consumer’s requirements with
advertised services capabilities. Another example would be the service aggregator which
1Provisioning is a key concept of service delivery because organizations constantly are refactoring services
in order to provision their services [Pautasso and Alonso, 2005]
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aggregates services to respond to newbusiness opportunities and requirements. These com-
binations of services in a network of services lead to dependencies among services and
resources. These dependencies manifest the constraints and boundaries of consuming and
combining services. In Figure 2.6 (taken from [Oberle et al., 2013]), several dependencies
have been illustrated through composition and bundling of services; for example Traffic
Monitoring as a composite service requires Maps and Route Planning and Analysis. The
Requires dependency articulates that in order to use the traffic monitoring service, the con-
sumer has to order and pay for the maps and route planning and analysis. State-of-the-art
service languages are now available for defining service dependencies that reflect complex
IT landscapes. Notably, the USDL (Unified Service Description Language) supports five dif-
ferent dependency types: “requires” (functional dependency between services), “includes”
(strict service containment in another service), “enhances” (service specialisation), “mirrors”
(strict equivalence of two services), “canSubstitute” (similar, non-strict equivalence of two
services, but where one can be used in place of the other), and “canConflict” (incompatibility
of two services, which therefore should not be aggregated together).
USDL language permits a variety of service aggregation (ordered service compositions
and unordered service bundles), and supports important rules for the provisioning of ser-
vices. In general, dedicated service languages capture detailed functional andnon-functional
characteristics of services such as functional capabilities, interactions and interfaces, pric-
ing, availability and service level agreements. This knowledge could also be harnessed for
service provisioning applications and is highly applicable for enterprise architecture (EA).
However, current EA does notmake use of any service knowledge that would allowmodellers
to understand whether services can be used in valid ways. Consider for instance, ArchiMate,
which is now adopted as the enterprise architecture development method of the widely
used enterprise architecture framework, TOGAF (TheOpenGroupArchitecture Framework).
ArchiMate captures work coordination through business, application and technology infras-
tructure modelling layers, linked to each other through services defined at each layer (i.e.
business, application services and technology infrastructure services). However, it does not
refer to dependency rules that define which services can be used together, much like the
dependency rules that are typically captured in service registries of application systems and
platforms. Thus, the derivation of which services could be used for business requirements,
traced from ArchiMate’s layers, is based on how services are captured in these layers, rather
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Figure 2.6: Dependencies in USDL
than how they should be used.
Diversified Product Provisioning Product provisioning means making a product avail-
able to its consumer(s). Yet diversified product provisioning extends the range of existing
products that an organization has to offer to market through capturing product types sets of
attributes with them. This enables the organization to create a value package or a product
bundle within a product catalogue that captures different assembly patterns, commonly
known as explosion and implosion, through identifying part dependencies. For instance,
a financial institution creates a value package, or product bundle, that consists of a savings
product, a checking product and a credit product. A bundle type of relationship is created
between a Value Package and the saving, checking and credit banking products. Another
example would be an electronics retailer which captures the accessories compatible with
a particular digital camera model. These examples show how an organization can extend
its product range by creating diversified products out of the existing ones, which requires
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capturing the dependency relationships between them through the hierarchy. Any item can
be considered an assembly or a part, depending upon its relationship to other items.
To diversify product provisioning organizations have to consider these relationships in
the design of their product catalogue specifically, and in their high-level business planning.
EA provides high-level context models used by organizations to align business and IT plan-
ning. Explicitly, EA tools andmethods offer high-levelmodels of business processes, product
and services to bemapped to IT infrastructure. However, EA does not consider those depen-
dency relations within the product bundles or catalogues. For instance, consider ArchiMate
as the enterprise architecture development method. It captures the notion of product but
does notmake use of any product knowledge (e.g. bundle, catalogues, and dependencies) to
assist modellers to understand how products can be used in a valid way.
Diversified Resource Provisioning Resource provisioning covers the activity of specify-
ing, allocating and deploying the set of resources required to accomplish a task. However,
diversified resource provisioning means extending resources through third parties available
in the global network. These extensions benefit from the fact that business networks are
heterogeneous, which enables organizations to use a board range of resources. Consider a
salient example from the present business networks: a business aggregator such as a third
party logistics provider realizes the act of composing and/or bundling of services in order to
deliver value-added services to consumers in its business network(s). Depending on the ar-
chitectural design of these combinations of atomic services and workflow patterns, different
sets of resources might be used or shared to meet the required performance in the service
level agreement. For example, in Figure 2.7 (taken from [Dejun et al., 2010]) services 2 and 3
report their performance promise to service 1 but the performance promises of service 2 are
an aggregate of services 4, 5, and 6.
These resources include humans for manual services to another service for fully auto-
mated services. Baida [2006] used the notion of resources as prerequisites or outcomes of
service elements for automating of the service bundling act. Furthermore, the available
state-of-the-art service language such as USDL defines two types of resources including
utilized Resources (e.g. tools or organizational roles which are used for performing) and
affected Resources (e.g. business objects which are manipulated) [Oberle et al., 2013]. This
shows how services, as organizational systems/sub-systems concern organizational artifacts
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Figure 2.7: Resource utilization
such as business processes and resources directly or indirectly. This knowledge can be used
and related to wider organizational methods such as enterprise architecture frameworks,
specifically to trace a service and its dependent organizational artifacts, such as resources
for operational and strategic concerns of an organization in strategic planning. Nevertheless,
the current EA method, such as ArchiMate, does not refer to these relations (dependencies)
in order to capture the alignment and compatibility between resources and delivered ser-
vices.
Diversified Capability Provisioning The change in the current business environment
is inevitable. New technologies that have been introduced and new market segments that
have emerged are starting new approaches for provisioning services beyond their original
possessions and operational limits. Logically, these criteria broaden organization capabil-
ities, which can enhance businesses as organizations, work in business networks to gain
competitive advantages and access to pools of capabilities and resources. Capability provi-
sioningmeans realizing a capability with all the required artifacts that deliver that capability
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to its consumer. However, diversified capability provisioning extends an existing capability
through a third party in order to create new capabilities.
In a business environment that is constantly changing an organization with diversified
capabilities could really penetrate themarket where offering new products and services. Us-
ing third party logistics providers to utilize their skills, in order to extend existing capabilities
in a business network, is an example of diversified capability provisioning. Figure 2.8 (taken
from [Freitag et al., 2011]) shows an architecture viewpoint, including business entities and
business capabilities. It illustrates two types of relationships: firstly, a business entity owned
by a capability; secondly, a business capability using one ormany business entities that does
not necessarily own.
These types of development create dependency relationships among business capabili-
ties. For example, in Figure 2.8, capability A is a composite capability which relates to multi-
ple business artifacts. It owns business entity A but it also depends on business entities B and
C,which belong to capabilities B andC. Thismethodof capturing the type of dependencies is
crucial for integration and diversification of newbusiness capabilities. EAmethods provide a
range of tools such as ArchiMate to capture organizational elements in order for stakeholders
to understand the “blue print” of the business and its alignment with IT.
Diversified Role Provisioning Organizations form business networks to gain specialized
and complementary competencies through available landscape of services. These collabo-
rations carry a high level of momentum, which means single organizations can join or leave
the network at any time. Despite this fluctuation of business networks and member organi-
zations, their ability to function and perform has to be ensured. Therefore, it is essential to
capture the organizational actors that are important for the provisioning, delivery and con-
sumption of a service, as it is grounded in the functional structure of an organization. This
captures the fact that services cannot be described, independent of organizational details
and artifacts such as actors. Notably, USDL captures sufficient details about organizational
actors, concerning provisioning, delivery and consumption of services under the notion
of Roles. It covers service owners, service providers, stakeholders, intermediaries and end
consumers. Figure 2.9 (taken from [Barros et al., 2011]) shows how different roles, such as
service owner, are involved in the process of advertising a service through a broker.
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Figure 2.8: Capability dependency
These advertised services can be ordered through a service broker with required inter-
faces in target context. The service providers deliver services globally to the end consumer,
shaping virtual enterprises which can be seen as a virtual role. This captures the fact that, in
order to deliver a service in a current ecosystem, a diverse range of roles would be involved.
Occasionally, to fulfil new monetization opportunities in a business network, these existing
roles can perform new roles. This defines the concept of diversified role provisioning. For
example, a service broker advertises a service in the market place that may also coordi-
nate the communication with a set of services to perform a larger task. As third parties
such as service brokers extend services through new interfaces, there should be no loss
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Figure 2.9: Illustration of various roles in collaborating organizations in a service context
of information in terms of their functional and non-functional aspects. In fact the core
structure of service should remain unchanged, tomaintain deployment symmetry regardless
of any extensions. EA provides business and IT alignment that offering high-level models.
Specifically, it captures processes, services, business information, organizational structure
and resources. Yet it does not capture these virtual roles in comprehensive detail tomaintain
consistency and coherency of their service description and related artifacts.
Diversified Process Provisioning Process provisioning means defining and providing
the business processes that will fulfil their requirements. However, diversification of this
provisioning act means extending an existing process through third parties in the global
network, in the form of automated workflow or service compositions, to create new busi-
ness processes, depending on the needs. At the business level, for example, Fujitsu aims to
become a service broker providing amarketplace ofmultiple end-to-end processes and sub-
processes that are pre-integrated, or inherently able to be integrated, into a full business. For
instance, this “Business Process as a service” (BPaas) marketplace would provide an estate
agent with the option to procure all the processes required (property promotion, property
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viewing scheduling, HR, payroll, and so on) to run its entire business. These business pro-
cesses are built from building blocks such as activities and services. The combination of
these building blocks creates dependencies: that is the execution of one activity depends
on another. Languages such as WS-BPEL uses the assumption that all external interactions
of the business processes occur through web service operations; the language also has the
capability to captures these dependencies.
A dependency describes a relationship between entities, whereas an entity can be for
instance, a web service in a service composition or an activity in a workflow. These depen-
dencies carry specific features such as inverse, disjoint [Winkler et al., 2010]. This knowledge
about different types of dependence is essential for themanagement of processes such as ac-
tivity scheduling [Zhou et al., 2008]; it is often not explicitly available, but is rather implicitly
captured in the descriptions of entities, workflows and compositions. Itmay also be available
as a process-related artifact such as a service level agreement (SLA) to handle dependencies.
However, current EA techniques such as ArchiMate do not capture dependency rules that
define how processes can be used in a valid way, such as the dependency rules that are
typically captured in WS-BPEL languages and workflow engines.
Diversified Channel Provisioning Business channels are similar to channels for web
services that can be seen as the consumption point. Although service brokers like Amazon or
eBay can be seen as channels, Barros et al. [2011] distinguish between the notion of service
broker and service channel. They identify channels as exclusive consumption points of ser-
vices and brokers as access points to services. This separation creates flexibility by allowing
service to be consumed independently through different interfaces, even outside the capac-
ity of existing brokers for the service, which involves a seamless experience for consuming a
service from the consumer (e.g. customer or partner) point of view. Naturally, this defines
the concept of diversified channel provisioning. Channels hold important configuration
features, including integration of selected services to be consumed, business constraints,
operational constraints and how the output should be displayed [Barros et al., 2011]. In
other words, to take part in a variety of service provisioning situations, new interfaces can
be created that are mapped to the existing service interface.
The heterogeneous nature of global business networksmeans that the integration of web
services at the user interface (UI) level is widely available and the use of new interfaces for
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interacting with other services can be supported by various techniques and tools, such as
widget composition languages or service adaptation. As the diversified sourcing environ-
ment in business networks extends the notion of integration and delivery of web services,
it requires rigorous understanding of them: notably, how it depends on other services, re-
sources and organizational artifacts. Under these circumstances, EA assists organizations
to derive models which provide alignment of business and IT. In particular, they capture
how organizational artifacts such as processes, services, information and resources can be
related to applications and IT infrastructures. However, EA does not integrate with dedicated
modelling techniques and languages relating to services. For instance, ArchiMate as the en-
terprise architecture development method does not make use of any service knowledge. For
example it does not capture the dependency rules that define how services can be integrated
in a value way, such as dependency rules that are typically captured in service registries.
Service Alignment Services are part of the operational structure of an organization; all
concepts of services directly or indirectly relate to other organizational concepts such as
business processes and resources. Logically, this implies that services have to be aligned
with organizational concepts. Further, as an organization extends its services through third
parties (e.g. brokers), services should be traceable back to their original version and their
core details, without any interferences regarding how these have been extended or deployed.
For example, in procurement, after creating a new interface for a service such as purchase
requisition through a B2B gateway, the new interface is mapped to the existing service inter-
face. The new interface can also be used in supply chains where partners are interacting in a
certain B2B standard.
Capability Alignment In a wider setting such as business networks, an organization has
access to a pool of capabilities to operate its business. These capabilities are delivered by
different services. Before these services can be brokered and deployed, their constraint set-
ting should comply with the client organization setting. In that sense, aligning capabilities
with business requirements helps organizations to gain competitive advantages in the estab-
lished line of business. For example, an organization can extend its procurement manage-
ment capability by using third-party provided capabilities through services such as vendor
selection and evaluation. Before using these capabilities, an organization has to ensure their
alignment with their requirement otherwise it ends up continually reconfiguring the IT layer
to adapt to changing business capabilities.
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Value Stream Alignment Organization consists of a collection of value streams which
are high-level cross-functional processes that create a result for a customer (internal or ex-
ternal). Using services provided by third parties in business networks to realize different
capabilities requires an alignment of value streams, processes and services. Maintaining this
alignment helps an organization to ensure that a proper set of services and processes is in
place and correspondingly is connected to deliver the required capability through business
networks. For example, a value stream for delivering procurement has to map to the subsets
of processes and services which deliver this capability. This mapping also shows the level of
automation and network connectivity, from high-level value stream down to the operational
level. Subsequently this aligns business and IT.
Channel Alignment In order to expose services and products, organizations use third
parties available in business networks (e.g. service broker, B2B integrator). However, simply
enabling a variety of channels (e.g. Mobile channels, website, and portals) does not guaran-
tee that an organization is able to optimise its service provisioning. These channels have to
be aligned with consumer requirements (e.g. another service). The formation of a channel
involves a set of selected services to be consumed and constrained at business level. For
example, in procurement, an organization can use a payment processing service which is
offered by a service broker. This service has to be able to interact with the rest of the existing
services that realize procurement (e.g. widget mash-ups).
Process Alignment Organizations are being increasingly exposed to business networks
and to working in partnerships in order to extend their services and capabilities. Likewise,
this extension requires integrating their related organizational artifacts (e.g. processes). In
this setting, processes interact with each other through web services and defined interfaces.
Because of this, the notion of alignment becomes essential to fulfil their requirements, as this
involves the constraints from technical to business level (e.g. how they will be used andwhat
the output would be). Consider procurement for instance: there could be many third-party
providers available that specialized in the domain. Deploying their services and processes
requires complying with the constraints created by the service owner.
Information Alignment Services are created abstractly to support concepts such as ser-
vice bundling and composition. As third parties (e.g. brokers) extend these services in their
business network, information about their functional and non-functional aspects of services
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should not be lost. This helps the organization to understand how these integrations of ser-
vices relate to and change other organizational artifacts. Furthermore, capturing accurate,
real-time operational information between the trading partners can lead to a high level of
interoperability.
Resource Alignment The resources of an organization include people, technology, in-
frastructure. Organizations increasingly extend their resources through third-parties in global
business networks. In such a heterogeneous landscape, alignment of resources becomes
inherent for integration. Consider, for instance, service provisioning in business networks: a
service can be exposed to a market by a service broker and can be used by different service
providers. The service owner defines the service policies that indicate the required roles
for undertaking the service. This compliance with the functional and non-functional con-
straints is inherent implicitly and explicitly the notion of resource alignment .
Policy Alignment Service owners advertise their service, using the core part of its struc-
ture through a service broker. This provides the rules required for undertaking the service
as policies, for regulatory compliance purposes. A service consumer setting needs to follow
the constraints set in place by the service owner. This set of constraints is covered by service
descriptions. For example, if a company were to order services related to procurement from
different providers through a service broker, it has to ensure that its setting complies with
the service description and the existing business rules and configuration.
2.8 Requirement Features of Artifact Use
When organizational artifacts are used across business networks through “third-party” ex-
tension (diversification) or virtualisation (alignment), as described in the EA method re-
quirements, there is an intuitive need for constraining how artifacts can be extended and
diversified. This, in turn, supports provenance, which becomes a significant issue for con-
firming the authenticity of a specific instance of a reused artifact and tracing its evolution
from an original version, with a view finding to how it has been extended or deployed. Un-
derstanding how artifacts can be reused improves modelling efficiency [Yongchareon et al.,
2012]. For example, in procurement scenarios, after creating a new interface for a service,
such as purchase requisition through a B2B gateway, the new interface is mapped to an
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existing service interface. This new interface can be used in wider supply chains where
partners interact on the basis of specific B2B standards and aggregate services with other
services. The original service provider providing the core capabilities of these services con-
tinues to carry the core capabilities for delivery. In this setting, organizations can strive for
an efficient approach to capture the reused and extended artifacts in order to support on-
demand business interactions in network collaborations in a repository where the focus is
not only on individual artifacts but also on their interactions.
2.9 Enterprise Architecture
This section focuses on the enterprise architecture discipline, covering various aspects such
as the background on architecture, principles, domains and the definition. The main ob-
jective is to study various related concepts in the enterprise architecture domain, such as
planning and modelling frameworks, in order to analyse their characteristics with regard to
this research project’s scope.
2.9.1 Background on Architecture
Anorganization can be seen as a collection of activitiesmanaged through business processes
to produce certain outcomes. These building blocks can be viewed in various ontologi-
cal categories (e.g. process, resource, capability) that reflect the business concepts, rules
and logics captured in Enterprise Architecture (EA). Architecture describes the components
of an organization in a way that it aligns with business requirements. Inmon et al. [1997]
define architecture as a set of design artifacts that are relevant for describing an object it
can produce based on a set of requirements. Jonkers et al. [2006] noted that architecture
serves as a common tool across the entire organization from top management to the more
operational level. It provides a mechanism by which the reality of an organization and its
system’s components can be aligned with its business strategy.
EA provides a holistic view of an organization. Buchanan and Soley [2002] noted that the
value of EA is not intrinsic; it is simply a means to an end. One can conclude that there is a
value in adopting EA for an organizationwhich needs to be seen and realized by executives of
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the organization. EA is an important instrument for addressing this company-wide integra-
tion [ter Doest and Lankhorst, 2004]. It is a coherent total of principles, methods and mod-
els that are used in the design and realization of the enterprise’s organizational structure,
business processes, information systems, and infrastructure [Bernus et al., 2012]. In practice
these domains aremostly not approached in an integratedway. Every domain speaks its own
language, draws its ownmodels, and uses its own techniques and tools [Jonkers et al., 2004].
Communication and decision making across domains is seriously impaired. To create such
an integrated perspective of enterprise architecture, one needs both a description technique
for these architectures, and a method for the architectural design in which this technique is
employed.
Hoogervorst [2004] pointed out that the definitions of architecture are based on two
approaches: first, providing a prescriptive view; second, offering a descriptive view. In a pre-
scriptive view, an architecture provides the guideline(s) of how constructs should be created,
where as in a descriptive view an architecture is used to describe already existing constructs,
providing a foundation for managing an organization. EA, a “blueprint” for an organization,
presents fundamental elements for describing the architecture. The development of such
an architecture offers a common ground to consider the current state of the organization.
Inmon et al. [1997] stated that architectures encompass a complete view of an organiza-
tion’s operation, from procurement, product and service development to shipping the final
goods/services to the customer.
In conclusion, architectures carry characteristics such as providing taxonomy of con-
cepts and common language for reasoning about the current state of a system. The term
“architecture” has a broad range of usage in various scientific domains (e.g. computer ar-
chitecture). The term “enterprise architecture” was coined to present the scientific domain
that uses certain principles tomanage the organizational complexity and constructs. EAwas
pioneered by John Zachman, who through a number of publications, extending his work into
the Zachman Framework [Sowa and Zachman, 1992, Zachman et al., 1987, Zachman, 1999].
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2.9.2 Enterprise Architecture Principles
Scholars in the EA disciples have not yet accepted a single definition for EA architecture
principles. The outcome of the literature analysis (presented in Table 2.4) captures defini-
tion of principles in the published research. A number of research projects have worked
in the context of principles for architecture but have failed to provide a specific definition
for the term (e.g. [Aier, 2014, Haki and Legner, 2013]). Richardson et al. [1990] proposed
principles that cover four areas: organization, applications, data and infrastructure. Armour
et al. [1999] noted that the business vision drives the architectural principles, which simply
provide statements of how an organization uses IT, and defines the boundaries of its systems.
This shows that some publications have only focused on a specific layer of an organization,
either business or more IT-oriented. From the literature review, one can conclude that the
design principles for enterprise architecture have not been explicitly established and stan-
dardised, and that principles related to particular layer such as business or IT often have
beenmixed up. The topmanagement of an organizationmust agree on a set of principles for
their EA practice. These principles need to consider all the stakeholders and parties affected
by EA.
Publications Definitions
[Bommel et al.,
2007]
Principles categorized as general ruleswhich support an organization
to achieve its business objectives.
[Richardson
et al., 1990]
Principles manage the architectural development of an organization
where they have been used to rationalize and evaluate IT planning.
[Lindström,
2006]
Principles provide guidelines for deployment of IT across an
organization.
[Chen et al.,
2008]
Architectural principles define the base line for an organization EA
practice.
Table 2.4: Enterprise architecture principles
2.9.3 Enterprise Architecture Domains
Zachman [1999] claimed that there is not one EA. Each EA appears in a logical structure to
classify the descriptive representations of an organization. This can be seen in the Zachman
Framework covering various perspectives and levels of granularity. It identifies 36 views on
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architecture (“cells”), based on six levels (scope, enterprise, logical system, technology, de-
tailed representations and functioning enterprise) and six aspects (data, function, network,
people, time, motivation). It can be used in a systematic approach in any project or domain
[Zachman, 1999]. Various views identified in Zachman offer distinction to areas overlooked
by traditional system design. A number of research studies have developed different catego-
rizations and views (e.g. GREAM, CIMOSA, TOGAF) to incorporate the identified architec-
tural domains or layers.
Winter and Fischer [2006] identified the essential elements of EA and the architecture
layers as being business architecture (the fundamental of the corporation), process architec-
ture (the fundamental of service development), integration architecture (information sys-
tems components), software architecture (software artifacts), and technology architecture
(computing hardware and the network infrastructure of an organization).
In another research study concerning EA domains, Hoogervorst [2004] described four
architectural layers including business domain (business engineering principles), organi-
zational domain (organizational engineering), information domain (captures information
management), and technology. Interestingly, organizational architecture is similar to pro-
cess architecture previously was discussed in Section 2.7.
The Open Group Architecture Framework (TOGAF) originated as a generic framework
andmethodology for development of technical architectures, but evolved into an enterprise
architecture framework andmethod. TOGAF is completely incorporated in its methodology
[Version, 2009]. A main component of TOGAF is a high-level framework which defines three
main views: Business Architecture (includes product, services and business objectives &
strategy), Information System Architecture (includes data and applications) and Technology
Architecture (includes network and IT infrastructure).
Most of these architecture frameworks are quite precise in establishing which elements
should be part of an enterprise architecture to keep the enterprise architecture coherent dur-
ing its life cycle: the adoption of a certain framework is not sufficient. The relations between
the relevant types of domains, views or layers of the architecture must remain clear, and any
change should methodically be carried through in all of these layers to ensure consistency.
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2.9.4 Enterprise Architecture Definition
Despite the high level of acceptance of the EA discipline, there is no consensus on the precise
definition of EA [Wagter et al., 2005]. ISO 42010:2011 is the latest edition of the original Std
1471:2000 which has served as the base for various subsequent definitions for EA. ISO 42010
is a “recommended practice” as one kind of standard for EA. It provides a set of guidelines for
architectural description of the fundamental organization of a system embodied in its com-
ponents, their relationships to each other, and to the environment, and the principle guiding
its design and evolution [ISO, 2011]. Jonkers et al. [2006] uses the IEEE 1471 recommended
practice to define EA as a coherent whole of principles, methods, and models that are used
in the design and realization of an enterprise’s organizational structure, business processes,
information systems, and infrastructure. Similarly, Wagter et al. [2005] described EA as the
set of rules, principles andmodels that involves the design and implementation of processes,
organizational structures, information, applications and technical infrastructure within an
organization. Ross et al. [2006b] viewed EA as the organizing logic for business processes
and IT infrastructure, reflecting the integration and standardization requirements of the
organization’s operating model in which it provides a long-term view of an organization’s
processes, systems, and technologies, so that individual projects can build capabilities not
just address immediate needs.
Considering the wide spectrum of possible architectural settings provided through EA
and the diverse needs of different organizations, it seems reasonable to ascertain that a
definition of EAmust cater for the nature and the scope of the architecture. The next section
focuses on EA frameworks.
2.10 Enterprise Architecture Planning andModelling Frameworks
With the growth of the IT landscape encompassing a number of systems and technologies,
organizations develop a high level of complex dependencies. This increases the need for
improving the efficiency and transparency of organizational systems across business and IT
[Sangal et al., 2005]. Spewak and Hill [1993] introduced enterprise architecture planning to
the discipline, defining it as the process of defining and developing architectures to support
the business objectives. The definition considers EA planning as a roadmap guiding the
52 CHAPTER 2. LITERATURE REVIEW
transition from the current state to the future state of an organization. This method has
been summarized in Table 2.5.
Steps Description
Step 1 Initiate planning
Step 2 Define values and principles
Step 3 Identify business current systems and technology
Step 4 Define data, application and technology architec-
ture
Step 5 Implement andmigrate plan
Step 6 Define programmatic transition
Table 2.5: Enterprise architecture planning steps
Luftman et al. [1993] stated that the main objectives of EA planning are enhancing and
maintaining the alignment between IT and business. Studying the literature reveals a num-
ber of approaches with different focus level in EA planning. Aier and Gleichauf [2010b],
Pulkkinen [2006] focused on developing a methodology for planning. Aier and Gleichauf
[2010a] focused on creating artifacts during the modelling the transition from current state
to future state. Leppänen et al. [2007] proposed for EAplanning the development of a contin-
gencymodel derived from IS development literature. The purpose of thismodel is to support
a situational method for EA planning.
EA provides a high-level view of an organization’s business processes and IT systems, and
of their interrelationships, through various modelling techniques. The modelling languages
facilitate the understanding of organization complexity [Kosanke et al., 1999]. Adopting
EA includes two key components: the planning process (“definition”), and the direct and
tangible outputs of that planning (“ representation”), such as the EA documentation (e.g.
architecture diagrams,models, roadmaps and other artifacts) [Tammet al., 2011]. An organi-
zation model is defined as a symbolic representation of the organization and the things that
it deals with via creating abstractions about the organization business cycle, data, process,
applications. It contains representations of individual facts, objects, and relationships that
occur within the organization to gain a basic common understanding about its operation
[Presley, 1997]. This focuses on amore enterprise-centric perspective (Figure 2.16), although
these two views are not completely separative and carry elements which can be applied at
both local and global levels.
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Several frameworks have been developed for general enterprise modelling. Frameworks
such as the Zachman Framework, The Open Group Architecture Framework (TOGAF) and
the CIO Council Federal Conceptual Model are often used in the literature related to enter-
prise modelling [Barber et al., 2003, Dewhurst et al., 2002, Whitman et al., 2001].
The ZachmanFramework offers a two-dimensionalmatrix (perspective and abstractions)
to represent the architecture (Figure 2.10). It does not provide an explicit placement for
technology; it blends application and business into a functional view. It provides a basic
structure for creating and maintaining the architectural representation of an organization.
TheOpenGroupArchitectural Framework (TOGAF) (Figure 2.11) provides a guideline for the
evolution of the technical infrastructure of an organization. It offers definitions for architec-
tural elements and methods for developing an architecture including three layers: business,
application and technology. The CIO Council Federal Conceptual Model provides guidance
inmanaging andmaintaining EA in an organization and in decisionmaking at the executive
level. It provides three architectural views (data, system, infrastructure) each has six user
perspectives.
Figure 2.10: Zachman Framework
These frameworks represent an organization through different views by explaining, de-
scribing, and dealing with the complexity of its activities [Yu et al., 2000]. Various modelling
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Figure 2.11: TOGAF framework
techniques can be used to capture the behaviour of an organization and its systems to ensure
the feasibility of achieving business objectives. Organizational models provide an abstract
from reality, capturing only the necessary details. Noran [2003] emphasized that frameworks
describe the life cycle of a system as definition, development, operation andmaintenance.
Enterprisemodelling frameworks provide a better understanding of the enterprise’s com-
plexity [Chen et al., 2008]. These have served to capture various aspects and artifacts, such as
functional capabilities; internal and external business services; data and business processes
which interact with different roles and resources of the organization [Cuenca et al., 2011].
Furthermore, the EA manages the IT “landscape” through ensuring that software applica-
tions, platforms and infrastructure are aligned with the operational and strategic artifacts
of an organization [Das and Joshi, 2007]. Different stakeholders can be supported in their
diverse decision-making endeavours by centralising the documentation and modelling of
these different artifacts through dedicated techniques [Menou et al., 2010]. This is the case
in business network situations, such as virtual organizations and headquarters-subsidiaries,
where the parent organization defines different aspects of organizational structure across
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business, application platform and infrastructure. Through these partnerships, IT land-
scapes extend and systems boundaries become more flexible and are pressurized to inno-
vate. Versteeg and Bouwman [2006] pointed out that in this dynamic environment, with its
changing circumstances (e.g. digital disruptions), organizations need to align their business
objectives and IT functionality. Ultimately, EA offers a clear understanding about the value
of business/IT alignment for organization [Buchanan and Soley, 2002].
Different techniques or frameworks are applicable for different situations. Some such
as TOGAF, focus purely on the documentation, and the stakeholders [Chen and Lillehagen,
2004]. Others such as ArchiMate and RM-ODP are focused on the visualization and mod-
elling of key concepts [Lankhorst et al., 2009]. Those frameworks that focus on modelling
(such as RM-ODP) take the approach of using the same technique whether it is used in solu-
tion architectures or enterprise architectures. Other techniques are focused on the global
view of the business operation and the value chains but they also have open questions,
in terms of mapping through theoretical justification for more detailed techniques such as
BPMN [Jensen et al., 2011], because of the modelling gap between EA and business process
modelling. One of the frame-based methodologies for modelling and supporting business
network collaborations is the Supply Chain Operations Reference model (SCOR) [Stewart,
1997] (Figure 2.12). It provides business semantics and a benchmark for performance met-
rics [Kocaog˘lu et al., 2013]. SCOR offers standard terms (e.g. Plan, Source, Make, Deliver, and
Return) and captures the sequence of activities in a supply chain. The structured process
can be used to improve the supply chain [Holmberg, 2000]. It is proposed, based on refine-
ment/decomposition as a technique, to manage non-trivial processes in the context of sup-
ply chains, focusing on a specific domain of business processes. This feature enables SCOR
to support the interoperation of business processes. SCOR does not support the integration
of systems and technology which are various aspects of an organization architecture. A
number of scholars identified these SCORmodel shortcomings. Kocaog˘lu et al. [2013] noted
that SCOR is an operation-oriented and does not consider all relevant business processes
or activities. Di Domenico et al. [2007] pointed out that the SCOR model does not address
design aspects and customer focus. The SCOR model remains in the descriptive territory to
capture the event, without getting into detailed levels.
56 CHAPTER 2. LITERATURE REVIEW
Figure 2.12: SCORModel
Kutvonen et al. [2005] noted that none of the EA concepts explicitly support external
views of organizations. Some of them such as ArchiMate support artifacts (e.g. services
and views) that are relevant for business networks. However, it is not clear how internal
aspects of EA relate to an external EA supportive of a business network. The alignment is not
explicit. Furthermore, rules for extending services at business network level, as supported by
service languages like Unified Service Description Language (USDL), are not supported by
EA models. Taken together, it is very uncertain either how current EA s are applicable to the
external view of organizations or how they can be comprehensively supported and aligned
with the internal views in an organization [Lankhorst et al., 2009].
2.10.1 ArchiMate Language
ArchiMate is an enterprise architecturemodelling language that provides a representation of
an enterprise’s elements. It distinguishes between the organization layers such as business,
application and technology layer [Iacob et al., 2012b]. ArchiMate captureswork coordination
throughmodelling layers that are linked to each other through services defined at each layer
(i.e. business, application services and technology infrastructure services). It visualizes the
layers adjacent to each other, offering an integrated view of an organization. ArchiMate is
now adopted as the enterprise architecture development method of the widely used en-
terprise architecture framework, TOGAF (The Open Group Architecture Framework) [Iacob
et al., 2012a]. Figure 2.14 illustrates the alignment of the languagewith the TOGAF ADM. The
ArchiMate core meta model is illustrated in Figure 2.13.
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Most languages enable modellers to capture concepts related to specific domains (e.g.,
business processes or software architectures) but do not consider the inter-relationships
within these domains. Figure 2.15 depicts how various specialized modelling techniques
can be integrated in the ArchiMate models, allowing modellers to capture the realizations
of different business operations. Lankhorst et al. [2010] stated that ArchiMate exhibits the
architecture realms, capturing their underlying relations and dependencies to achieve align-
ment between business and IT.
The goal of ArchiMate is to provide domain integration through an architecture language
and visualization techniques that picture these domains and their relations, providing the
architect with instruments that support and improve the architecture process [TheOpen-
Group, 2016].
Figure 2.13: ArchiMate Metamodel
2.10.2 Enterprise Architecture and Business Network
Over the years a dedicated business network has been the subject of a number of develop-
ments in the EA discipline: examples include Mun et al. [2009], Romero and Molina [2011],
Zarvic´ et al. [2012], Zato et al. [2012] and [Lin and Chen, 2004]. In this sense, EA covers
different domains and architectural concerns such as strategic planning and business archi-
tecture, processes, applications and infrastructure. These EA components include a number
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Figure 2.14: ArchiMate and TOGAF
of relationships and dependencies residing in the same organization and/or in different or-
ganizations. Logically, this makes EA intrinsically suited for business network planning. The
current EA methodologies, frameworks and modelling techniques have different degrees of
specialization, perspectives, partial technology adoption and standardization. However, in a
network context, understanding how these components and related systems are impacted,
and which systems need to be acquired, extended, in-sourced, outsourced or retired, is a
complex challenge. Discerning short-comings and gaining consensus for new requirements
of systems architecture present challenges to EA research, given these diverse “pulls” from
the methodology “jungle” [Schekkerman, 2004] to the diverse professional practices that
contextualize methods. This diversity has been illustrated in Figure 2.16.
Noran [2009] stated that an organization can adopt the development of an EA to capture
various aspects of its internal activities in different layers or domains of the organizational
structure, including business, application and technology. Österle et al. [2001] identified
aspects of the business layer which capture organizational knowledge through organization
resources, roles, processes and services. However, some of these artifacts, such as internal
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Figure 2.15: ArchiMate and other specialized modelling languages
processes, remain undisclosed to the outside world to protect organizational confidentiality.
This raises questions of what the most important artifacts for EA to capture are, without
having full access to all involved organizational artifacts in the business networks in order to
make them transparent to both internal and external stakeholders [Jonkers et al., 2004].
In a network, or in the wider environment ormarkets where an organization operates, an
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Figure 2.16: Business Network modeling
organization strives to communicate what it does without revealing how it does it [Thomson
et al., 2006]. Thomson and Perry [2006] label this approach “black boxes”. Concepts such as
capabilities, organizational roles, and services relate to what an organization does. However,
applications and IT platforms are concerned with how the organization conducts process-
ing, and therefore should remain internal [Oliver, 2004]. These concepts are developed in
the following sections.
Business capability defines what an organization does [Whittle, 2013]. It does not com-
municate or expose where, why, or how something is done (descriptive). Capabilities are
viewed as “black boxes”. In the networked environment, capability to some degree needs to
be externally visible, but there is no need to reveal how it is realized internally. This concept
has been further developed in Section 2.11.1.
In the business network context, organizations have access to external resources and to
knowledge of selected partners to perform the business [De Clercq and Dimov, 2008]. The
effective coordination and control of their partner’s knowledge and capabilities, as well as
operational efficiency, are critical in the process of creating value together at the level of
business network [Amit and Zott, 2012, Tsai and Ghoshal, 1998]. Networking requires the
interaction of individuals and actors acting in certain roles and positions [Ford andMouzas,
2013].
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The understanding of these interactions is possible, without having any knowledge about
the inside of each organization, through the roles that each of the organizations play as an ac-
tor in business networks [Forsgren and Johanson, 2014]. Each role conceptualizes a certain
behaviour or mode of operation [Olsen et al., 2014], requiring a specific set of applications
and tools. Parties act in one or several of these roles while operating in networks.
Finally, businesses interact with each other through their exposed services by providing
a set of capabilities developed inside an organization where all the business processes are
orchestrated. Web technology makes services available to other organizations [Newcomer
and Lomow, 2005]. From a business point of view, services are IT assets, communicating
with external business activities or with recognizable business functions. These services are
accessible according to the service policies that have been established for them. Service
policies describe the cost of using the service and other quality-of-service aspects such as
response time, reliability of delivery. From a technical point of view, services are reusable,
coarse-grained IT assets that have well-defined interfaces (service contracts) clearly separat-
ing the service’s externally accessible interface from the service’s technical implementation
[Bansal et al., 2005] (prescriptive).
2.11 EA and Business Architecture
A Business Architecture (BA) is defined as a blueprint of an organization that provides a
common understanding of the organization and that is used to align strategic objectives
and tactical demands [Versteeg and Bouwman, 2006]. BA provides a semantic framework
for capturing common business concepts that need to be supported by IT systems. It con-
tributes to clarifying the complexity within an organization via offering a unifying structure,
and forms a useful starting point to develop subsequent functional, information, process,
and application architectures. An organization benefits from possessing explicit business
architecture, since it structures the responsibilities within an organization. Although the
term “Business Architecture” is used in numerous publications, the concept is not defined
unambiguously. It is applied within modelling approaches [Hilliard, 2000, Jonkers et al.,
2003, Myrick et al., 2007], in classification frameworks [Hickey, 1980, Zachman et al., 1987],
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or used by software suppliers or consultancy organizations (IBM, Cap Gemini, Ernst and
Young). Many organizations approach the technical specification of information or techni-
cal architectures directly [Child, 1987] instead of using some form of business architecture.
Differences between approaches can be found in the degree of specification as well as the
layers (business, information, technology) and approaches (logical, physical) that are being
distinguished.
Whittle and Myrick [2004] identified some of the benefits of business architecture as
strategic alignment, customer-centric focus, speed tomarket and team synergy showing that
the application of a business architecture is not limited to organizations. It is also possible to
analyse supply chain integration using a business architecture point of view [Chandra and
Kumar, 2001].
The links between business and IT, and between strategy and operations, are also made
in strategic alignment approaches [Henderson and Venkatraman, 1993]. In addition to being
a link to strategic alignment, the concept has been subjected tomuch of research in business
model literature. According to Hedman and Kalling [2003], the business model concept
and strategy are interchangeable. Instead of formulating a strategy, companies increasingly
design a business model. Van Rensburg [1997] views business models as building blocks
for architecture: “good business architecture consists of business models which allow the
modelling of any organizational entity together with its multidimensional organizational
views”.
Business architecture development, as a part of the application EA approach can play a
significant role in translating the business strategy to the ICT-domain as well as the design
of the organization [Versteeg and Bouwman, 2006]. One effective approach in business ar-
chitecture is business capability modelling, which has been identified as the missing link in
business/IT transformation [Ulrich and Rosen, 2011]. Table 2.6 presents the major publica-
tions regarding capabilities, which was revealed by analysing the literature.
2.11.1 Business Capabilities
A business capability defines what an organization does without conveying how it is done
and underpinning processes. Specifically, the business capability is an ability or capacity
that a business may possess or exchange to achieve a specific purpose or outcome. The
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References Description
[Barney, 2000,
Dierickx and
Cool, 1989, Hitt
et al., 2012]
Suggested that firms identified based on their capabilities
[Barney, 2000,
Day, 1994]
Identified the relation between business capabilities and strategies.
[Eisenhardt and
Martin, 2000,
Loasby, 1998,
Pandza et al.,
2003, Spender,
1996]
Argued that capabilities could be viewed as knowledge they further
argued the point of systems complexity, where the underlying
structure is always incomplete thus indicating a lack of the required
knowledge about its systems architecture
[Eisenhardt and
Martin, 2000]
Defined dynamic capabilities as: organizational routines of strategic
nature through which firms obtain new configurations of resources
whenmarkets emerge, collide, divide, evolve, and die.
[König et al.,
2005]
The concept of capability mapping introduced.
[Brits et al.,
2007]
Identified various types of capabilities : capabilities: Dynamic,
Strategic, integral, functional. Also presented a conceptual
framework for business capability modelling.
Table 2.6: Capability in literature
term “business capabilities” and “capabilities” have been used interchangeably in this thesis.
Capabilities encapsulate concepts such as resources, processes, people, and architecture to
incorporate vision and mission. Figure 2.17 illustrates an external view of a capability by
highlighting the fact that a business capability is related to the business inmanyways [Ulrich
and Rosen, 2011].
Business capability modelling the normative, ontological reference for corporate con-
texts provides classification schemes for representing organizational capabilities, indepen-
dent of organizational structure and organizational artifacts such as business processes, ser-
vices and information. Capabilities can be nested to different levels of detail and linked to
different artifacts of organizations (services, processes, organizational resources). Business
capabilities provide a way for business and IT to understand each other and this concept
can be applied between organizations in a business network. Capabilities are derived from
the work of Schumpeter [1942] and Penrose [1959] where they emphasized the importance
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of viewing an organization as the sum of physical and human resources. It is a business ori-
ented foundation for communication and collaboration between business and IT. An organi-
zation can be seen as a group of business capabilities which are interacting with each other
to achieve a valuable outcome. Capabilities provide that level of intermediate abstraction
that has structural cohesion, whereas the connections represent the known functional inter-
dependencies between them. The capability map shows what is weakly connected and what
is strongly connected. Business capabilities provide a focal point for strategic dialogues.
Penrose [1959] stated that an organization should accumulate both tangible and intangible
resources to ensure the growth of the business. This is the base line for Resource Based View
(RBV) theory.
In RBV theory, capabilities are viewed as a bundle of skills and the knowledge that is
strategically important to manage assets and coordinate activities effectively [Barney et al.,
2001, Priem and Butler, 2001, Rumelt, 1984]. However, a number of researchers defined
capabilities as the use of tangible and intangible resources of an organization to perform
a task which can lead to the enhancement of the business performance [Schoemaker and
Amit, 1993, Teece et al., 1997].
The current business development endeavour relies extensively on ubiquitous services.
Capabilities offered by services can be described within the same ontological framework.
The capability of a web service is more detailed than a goal, because it serves for matching
purposes and advertising in a repository where other goals from other requesters can be
matched.
Themajority of interactions betweenbusinesses in the network environment are through
services and their exposed capabilities. Service capabilities aim to generate value to all
parties involved. A number of scholars have focused on the significance of capabilities and
their role in business performance and gaining competitive advantages [Celuch et al., 2002,
Day, 1994, Hall, 1993, Helfat et al., 2009, Kaleka, 2002, Lado andWilson, 1994, Teece, 2007].
Several publications (e.g.[Barroero et al., 2010, Brits et al., 2007, Klinkmüller et al., 2010])
stated that capabilities are applied in a large variety of tasks such as planning in EA man-
agement. Buckl et al. [2010] noted that business capabilities are directly and indirectly con-
nected to architecture elements. In most of the EA books published between 2005 and 2010,
authors such as Assmann and Engels [2008], Bernard [2012], Niemann et al. [2008] define
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Figure 2.17: The concept of capability
business entities as an architecture element but they do not include business capabilities.
On the other hand, frameworks such as TOGAF have considered business capabilities in the
three dimensions of people, processes andmaterials [Josey, 2009].
It remains to seen how to assess a business capability and its quality of service delivery,
and to show its relative importance to entities in a business network. Business capabilities,
as a core part of business architecture, link business requirements and IT solutions across all
of the domains of EA. BC pertains to a descriptive expression, mapping the business and the
IT landscapes in an organization, as illustrated in Figure 2.18 [Ulrich and Rosen, 2011]. The
EA stack of architectural domains is shown at the top of the figure. Business capabilities, as
a primary deliverable of business architecture, can be mapped to value streams (an end-
to-end collection of activities that create a result for a customer). Value streams further
decompose into business processes, which define the details below various stages of a given
value stream. Singh et al. [2011] highlights the importance of value streams by defining them
as an organization improvement tool which can be used to visualize the entire production
process, representing both material and information flow. Capabilities require information.
For Resmini and Rosati [2012], information architecture is responsible for defining the fun-
damental business entities of an organization, which relates to the information required by
the capabilities. Application architecture defines the reference architecture, the integration
of applications and the maintenance of a portfolio of applications. Technology architecture
describes the systems and infrastructure that support the organization’s applications and
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information. That particular infrastructure does not concern the business and information
architecture level [Urbaczewski and Mrdalj, 2006]. Rather, it is a matter of the details of the
implementation. This is the point where the capabilities link the business domain with IT.
Figure 2.18: The role of business capability in EA
2.12 Business Models and Strategy in Business Networks
The term “business model” has been widely adopted in both academia and industry. Busi-
ness modelling is used to generate new business ideas through innovation. Bouwman et al.
[2008] defines a business model as a logic of business, including business value, customers,
organization structure, financial resources and technology. This definition suggests that a
business model can be seen as an organization strategy and a starting point for planning
operative business processes [Demil and Lecocq, 2010]. However, some scholars argue that a
business model differs from a strategy. Ambrosini and Bowman [2009] stated that strategy is
about building dynamic capabilities so organizations can respond to the changes introduced
by the business environment. It can be argued that strategy shapes capabilities, which will
then affect and alter the design of a target business model. Teece [2010] also distinguishes
betweenbusinessmodels andbusiness strategy by positioning strategy as an overriding layer
where it defines the long-term perspectives of an organization. DaSilva and Trkman [2014]
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recognize this difference, pointing out that strategy sets up capabilities which shape and
constraint target business model.
Business models have been a classic part of economic behaviour. However, they have
become prevalent with the emergence of the Internet, globalization, technology disruption
and financial deregulation [Teece, 2010]. The concept gathered momentum to such an ex-
tent that traditional business models are being changed to networked business model. The
networked nature of business is taken into account in the business model and business
model innovation literature [Zott et al., 2011]. Examples include a business model canvas
[Osterwalder and Pigneur, 2010], value networks [Allee, 2008], and resources and capabilities
across organizational boundaries [Bouty, 2000]. Business networks have been identified as
a source of competitive advantage [Porter and Kramer, 2002, West et al., 2015]. However,
managing these business networks in relation to business models is challenging. Hoffmann
[2005] aimed to connect business networks to business models by showing that organiza-
tions adopt strategic relationships that are integrated into their business strategies defining
the principles for and the constraints. However, the author of this thesis agrees with view of
[Chung et al., 2004] that the whole networked of participating organizations can be seen as a
business model where organizations adopt strategic contexts such as virtual organizations,
outsourcing and in-sourcing based on their requirements and goals. There is a need for co-
ordinating the network and steering the network actors to achieve their business objectives
and to increase strategic and operational alignment [Boso et al., 2013, Kaplan and Haenlein,
2010].
2.13 Summary
This chapter examined the current literature closely related to the research project, including
the twomain themes of business networks and enterprise architecture planning. The review
established that the need for improving the transparency and efficiency of organizations
planning, design and implementation continues to increase. Organization boundaries are
in flux through expanding global partnerships, which challenges the conventional strate-
gic planning concerning what needs to be acquired, extended, in-sourced, outsourced or
retired. Organizations use EA models to provide high-level context models to align busi-
ness and IT planning. Specifically, they allow models of high-level business value chains,
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processes and services, organization structures, resources and business information to be
linked to application systems and technology infrastructure. The chapter provided a detailed
discussion about the list of identified requirements for business network planning. The list
was developed through a comprehensive literature review and profiling current business
networks. It develops constructivist insights [Falkenberg et al., 1998] by way of the require-
ments observed strategic contexts and common artifact impacts. These strategic contexts
include headquarters-subsidiary [Kobrin, 2013], business network orchestrator [Busquets,
2010], and virtual organization [Mowshowitz, 1997]. Two artifact impacts derived from the
network situations are considered; artifact alignment and artifact extension. Forthcoming
from the identification and description of the requirements is the need for embedding and
utilizing this knowledge in the foundation for proposing an approach for business network
planning which is discussed in this thesis.
A plethora of modelling methods, techniques and languages have been developed to
analyse and capture the operation of IT systems. EA is often linked to IT planning. Consider
for instance, ArchiMate (Figure 2.13), which is now adopted as the enterprise architecture
development method of the widely enterprise architecture framework, TOGAF (The Open
Group Architecture Framework) [Lankhorst et al., 2010]. ArchiMate captures work coordi-
nation through business, application and technology infrastructure modelling layers, linked
to each other through services defined at each layer (i.e. business, application services and
technology infrastructure services). However, ArchiMate does not make use of any service
knowledge in order to allow modellers to understand whether services can be used in valid
ways. For instance, it does not refer to dependency rules that define which services can be
used together, much like the dependency rules that are typically captured in service reg-
istries of application systems and platforms. Thus, the derivation of which services could be
used for business requirements, traced from ArchiMate’s layers,is based on how services are
captured in these layers, as opposed to how they should be used.
A new realm has emerged, commonly known as business architecture, which provides
both a suitability and alignment to the strategic and tactical planning of businesses. Business
architecture methods focus on business classification schemes such as business capability
modelling. Business capabilities can be aligned to processes and IT architectures, thus,
providing methodological coherence for both dedicated business operation planning and
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IT planning, traceable to business strategies. This chapter demonstrated that research in ap-
plying EAmethods for planning business networks is scarce. The current literature primarily
focuses on the use of business capabilities as a missing link between business and IT. The
outcomes of this literature survey establish the foundation of the proposed model of this
research study.
The next chapter discusses the research methodology adopted in this study to apply
enterprise architecture to business networks.
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Chapter 3
ResearchMethodology
This chapter discusses the research design and methodology including the methods and
techniques adopted for this study. The structure of this chapter is as follows. Section 3.2
discusses the philosophical positioning of the study. Section 3.3 addresses the flow of re-
search project. Adopting an inductive reasoning (Section: 3.4) allowed investigation of the
business network strategic contexts and their characteristics in order to derive the novation
requirements. Section 3.5 provides the details of research strategy. Section 3.6 provides de-
tails of the research design. Sections 3.7 provides further details and the rational for selecting
these methods in this study. Section 3.8 includes details on the procedure of analysing the
literature. Section 3.9 discusses the details of surveymethod. Section 3.10 provides details on
case study development. Section 3.11 includes the details on the data analysis component
of this research project. Section3.12 discusses the reporting of the insights from case studies.
Section 3.13 identifies the limitations of the research design. Section 3.14 states the ethics
considerations regarding this study. Section 3.15 concludes the chapter discussion.
3.1 Introduction
The study adopted the lens of a constructivism philosophical paradigm to approach the
study. Given the exploratory nature of the study and the complex characteristics of the
research phenomenon, it was considered appropriate to use an exploratory, mixed-methods
inductive research approach, firstly to establish and extend the generic set of novation de-
pendencies illustrative extensions for EA to support business networks planning through
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multiple case studies, and secondly, to validate the level of acceptance of the proposed no-
vation dependencies within the EA practitioners by using a survey method.
Adopting the ontological orientation of a constructivism paradigm with an inductive
theory-building nature allowed investigation of the business network structure with regard
to the current application of EAmethods. This forms an adequate level of conceptualization
to propose illustrative extensions for EA to support the business network context.
3.2 Philosophical Position
Undertaking a research 1 endeavour requires adopting an appropriate ontological perceptive
and its related research methodology. This allows the synthesis and expression of new con-
cepts to contribute to the body of knowledge and serves as an impetus to continuing research
[Sandelowski, 1993]. Gruber [1995] noted that ontology is the specification of some forms
of conceptualization where it defines how the research phenomenon was viewed. Similar-
ity, business networks provide a cognitive context and situated knowledge for concretely
understanding and conceptualizing network planning. Despite clear academic and com-
mercial importance, the academic quest to achieve ontological consensus in researching
business networks has not been successful [Tranfield and Starkey, 1998]. The research field
has been fragmented into different research orientations, with assumptions about the nature
of business networks. This highlights the importance of mitigating the risk of adopting an
inappropriate philosophical paradigm that may lead to situations in which it undermines
the fundamentals of the research study [Denscombe, 2008].
In order to establish the philosophical orientation of a research study, the researcher re-
quires an adequate level of understanding about the various philosophical paradigms which
influence the way the research will be conducted. Guba et al. [1994] described four main
philosophical paradigms: positivism, constructivism, critical theory and realism. This re-
searchproject adopts a constructivismperspective, foundedonKantian beliefs, which claims
that reality is constructed by the researcher based upon mental activity. Humans are per-
ceivers and interpreters who construct their own reality through engaging in those mental
1An activity that contributes to the understanding of a phenomenon, which is a set of behaviours of an entity
found interesting by the researcher [Vaishnavi and Kuechler, 2015].
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learning activities [Jonassen, 1991]. In particular, Mir and Watson [2000] stated that re-
searchers are information processors when they engage in research study. Constructivism
maintains the belief that, within a social structure, there is no active casual powers [Hopf,
1998]. Thus, despite the existing detectable patterns in social interactions, such as busi-
ness networks in the context of this research study, constructivism will not incorporate the
patterns into entities with pre-existing or casual powers. Gray [2013] argued that in con-
structivism, meaning and knowledge do not exist in some external world, but are created by
the subject’s interactions with the world. Researchers develop theories in order to describe
such created knowledge. One can conclude that rules and principles are socially created.
Edvardsson et al. [2011] stated that constructivist understanding about reality is grounded in
the result of human sense making, which can be seen as an interpretive view. In the partic-
ular instance of business networks, the researcher not only observes the network structure
but also reports his/her understanding about the nature of alternatives regarding network
planning. This offers a high level of shared assumptions in order to derive a more fine-
grained understanding of the theories involved in the research. Guba et al. [1994] pointed
out that the constructivist view of deriving rules and knowledge comes from interaction-
based constructions between researcher and respondent: hermeneutical techniques com-
pared and contrasted in dialectic exchange, consensus and distillation to build on previous
knowledge. Using a constructivist view allows researchers to develop broader considerations
in the research context through expectingmultiple aspects of conceptualization of theirwork
as Godfrey and Hill [1995] pays explicit attention to the context-driven attributes of theory
creation. Mir and Watson [2000] argued that constructivism not questions the existence of
phenomena, but rather the ability to understand them without a theory of knowledge.
A constructivist view continues to develop a deep understanding through multiple in-
stances of the phenomena. In particular, this view focuses on interactions in social context
in which actors’ behaviour deviates from established norms. This can be seen in the context
of emerging business networks where, due to various factors such as unprecedented digital
disruption, organizations progressively offset their existing operation settings through out-
sourcing and in-sourcing.
Adopting a constructivist perspective requires the researcher and the research subject
to facilitate the construction of a meaningful, true and sensible consensus. This is possible
through deployment of various methods (e.g. interviews, brainstorms, debates [Mertens,
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1998]) to uncover the tacit knowledge. Constructivism captures the social structure, such as
business networks, which are not real but which have been conceptualized through the un-
derstanding of researchers and existing theories. Further, it applies an inductive reasoning
to focus on the configuration of networks and their planning and operation aspects [Easton,
2010]. This research study combines techniques such as case study and survey with a range
of quality measurements to maintain the rigorous research process and the validity of the
findings. This is elaborated further in the following sections.
Given the complexity of the research topic, the researcher achieves objectivity through
applying multiple measures and observations. Trochim [2006] and Venkatesh et al. [2013]
stated that because each of the methods carries different types of errors, the use of trian-
gulation through mixed methods of quantitative and qualitative research provides better
understanding about the research phenomenon. This research builds on multiple sources
of evidence: two cases, the review of documents and the survey.
3.3 Flow of Research
Themain research problemwas to establish the key requirements for business network plan-
ning (Section 2.5). This was drawn from insights into how operational artifacts are affected
in a number of business networks. The identified business networks provided contexts for
concretely understanding network planning. In view of the research problem, an extensive
literature review across a range of business networks was conducted as a search for how
organizational artifacts could be influenced through interacting in business networks, and
further how these can be incorporated into current enterprise architecture practice. As a re-
sult, a concrete set of requirements based on insights from the specific business network sit-
uations (headquarters-subsidiary, virtual organization, business network orchestrator and
liquid workforce) was developed. This identifies the key business network planning factors
that apply to organization artifacts. Two new considerations were established, extension
and alignment, along with the specific set of constraints related to these. The outcome was
validated through an online survey of 249 participants. The statistical analysis of the survey
data allowed a better understanding of the relevance of the proposed constraints. Later, the
study employed qualitative investigations through case studies and adopted the inductive
theory building approach proposed by Eisenhardt [1989]. Further details and justification
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for adopting the research method are discussed in the next sections.
3.4 Cognitive ReasoningModel of the Research
The researcher adopts reasoningmechanisms to support their arguments by providing some
grounds to reach a conclusion. The cognitive models of reasoning are in two categories,
inductive and deductive [Overton, 2013, van Hoek et al., 2005]. The reasoning provides the
logic of the research and the way the data collection has been approached and analysed. De-
ductive reasoning begins with developing a general conceptual and theoretical model prior
to evaluation through empirical evidence [Goel, 2007]. In a deductive approach, premises
are stated as facts or as more general rules formulating a hypothesis which may form a
conceptual model for tackling an identified problem. This will be followed by analysis of
the collected data to test the prior developed model.
Inductive reasoning commences with forming premises through detailed observation of
the world andmoves towardsmore theoretical generalizations [Cavana et al., 2001]. Sutrisna
[2009] stated that an inductive approach investigates the phenomenon of research with a
mind open to any possible outcome, while a deductive approach develops theory based on
the current body of knowledge.
Some scholars (e.g. Eisenhardt [1989], Miles and Huberman [1994]) advocated a mixed
view using both inductive and deductive reasoning approaches. However, Mitchell [2010]
questioned the idea of starting from a blank slate where this is not practical. As a result, in
this research study pure inductive reasoning was not deemed appropriate to adopt, since
it would prevent the study benefiting from the established research work in the literature
[Perry et al., 1999]. Further, Perry et al. [1999] pointed out that pure deduction reasoning
prevents the development of new theory.
In this research study, previous research developments in business networks and EA
planning have been considered in order to lay the foundation of identified requirements for
an EA that will support the emerging business network planning endeavour. Analysing the
literature showed that the current body of knowledge is incapable of addressing the research
questions, so a deduction line of reasoning was adopted. However, the inductive approach
holds the major ground in this research study because of its contemporary and pragmatic
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nature.
3.4.1 Inductive Reasoning Approach
Induction as the prominent reasoning method in this research helps the researcher to ob-
serve the specific instances and to seek to develop generalizations about the research phe-
nomenon under investigation. With that in mind, this study adopts a multiple case study
method, as advocated by Eisenhardt [1989], which involves a qualitative line of enquirywhen
a little known is about the research phenomenon. Frankfort-Nachmias andNachmias [1996]
stated that a qualitative study identifies underlying concepts and the relationships between
them. The data for a qualitative study might include transcripts of in-depth interviews,
observations or documents [Patton and Appelbaum, 2003].
An inductive approach within a case study method involves using one or more cases to
create theoretical constructs, propositions, and/or midrange theory from case-based, em-
pirical evidence [Eisenhardt andGraebner, 2007]. This increases the likelihood of developing
a new theory.
The following includes the supporting argument for adopting an inductive approach.
First of all is the scarcity of empirical research regarding the support of EA in business net-
work planning. Study of the literature suggests that the different degrees of specialization
[Luckham et al., 1995] exhibit partial technology adoption and standardization [Katz and
Shapiro, 1986], and are based on the use of a variety of professional practices and roles
[Bernus et al., 2012]. Identifying shortcomings and gaining consensus for new systems ar-
chitecture requirements presents a significant challenge for information systems research,
given these diverse “pulls” ranging from the methodology “jungle” [Hoppenbrouwers et al.,
2005b] through to the diverse professional practices that contextualize specific methods.
Thus, the inductive reasoning approach seemed to be a suitable fit. Secondly, the existing
developed frameworks and methodologies in EA are insufficient to perform a theory testing
through a deductive approach. Further, Van de Ven and Poole [2005] stated that the use of
an inductive line of reasoning provided the help to overcome the gap between the classical
organization science and the current developments in the field business networks and EA.
There is a need for further exploration through an inductive approach in the field. Thirdly,
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Eisenhardt and Graebner [2007] pointed out that it is appropriate to use an inductive ap-
proach when the current perspectives are conflicting or are not necessarily mapping. This
is the case in the current EA practice, when the integrated methods have stemmed from the
limitations of individual modelling techniques, but when there is also uncovered ground
concerning the discourse of the contemporary exposition of information systems architec-
ture methods under the expanding organizational systems, through the business networks
effect and the global partnership.
Although qualitative methods have been considered capable of studying complex situa-
tions [Kinchin et al., 2000], there are still limitations. Primi [2002] noted that multiple cases
often provide access to the surface data and do not focus on the deeper aspects phenomena
which can be achieved through a single case study. However, within-case analysis yields rich
findings. Eisenhardt [1989] stated that the theoretical insights of case studies are the result
of the methodological rigour and comparative logic that support the findings. Eisenhardt
and Graebner [2007] pointed out that inductive and deductive reasoning approaches com-
plement each other. The findings of this study, through an inductive approach, can be tested
through future deductive research.
3.5 Research Strategy
The research strategy for this study consists of four main phases: the literature review, the
conceptualization of business network planning requirements, the validation through sur-
vey and the operationalization through case studies. These phases were conducted con-
currently, supported by a set of mixed methods. The research process led to the findings
addressing the research questions. The findings of this study have been presented via aca-
demic journals and conferences.
3.6 Research Design
Research design serves as a foundation for the understanding of the participants’ worlds and
themeaning of the shared experience between the researcher and participants in a given re-
search context [Janesick, 1994]. As a blue print for the collection, measurement and analysis
of the data, the design aims to combine relevance to the research purpose with economy
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in the procedure [Creswell, 2013]. However, there is no generic set of events and activities
that take place in scientific research to be used in designing all research studies [Melnyk and
Handfield, 1998]. Research design demonstrates the complex process of planning a research
study, with regard to research questions, time and data access.
In order to address the established research questions of this study, amixedmethods ap-
proachwas adopted, using a sequential exploratory design [Creswell andClark, 2007, Teddlie
and Tashakkori, 2009] which is characterised by an initial phase of qualitative data collection
and analysis followed by a phase of quantitative data collection and analysis. There are
two main reasons for this selection. Firstly, as Finucane and Mercer [2006] stated, the main
purpose of this approach is to explore a research phenomenon and to address exploratory
research questions. A reliable qualitativemethodwas adopted to construct the initial model,
followed by a quantitative method to gain further insights and validation from the quali-
tative data. Secondly, mixed methods research has the ability to offer stronger inferences
than a single method study offers [Teddlie and Tashakkori, 2009]. Clark and Creswell [2011]
argued that using a combination of quantitative and qualitative approaches provides amore
complete understanding of the research problem than using only one method. Although
the quantitative method may identify the variables that are systematically or statistically
related, the method may fail to provide insights into why the variables are related. Adopting
a qualitative method can construct the concepts; then using a statistical analysis provides
guidance that facilitates the validation and stabilization of the constructs. Johnson et al.
[2007] classified this approach as a qualitative dominant mixed method research design
(Qual-quan). Combining the qualitative and quantitative methods can be seen as a com-
plimentary act in which the integration of the methods provides richer understanding of
the research problem than provided by either method alone [Teddlie and Tashakkori, 2009].
Figure 3.1 illustrates how different methods such as case study and survey are incorporated
into the overall research context. Related empirical literature on business network planning,
the structure of business networks, and the current support of EA planning were all reviewed
in order to structure the list of requirements for supporting business network planning. In
addition, the study adopts the requirements from Unified Service Description Language
(USDL) dependencies in the context of web services [Barros and Oberle, 2012]. The cur-
rent study defines these requirements in the context of other operational artifacts such as
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capability, process resource and role. The requirement list was further analysed and val-
idated through conducting multiple case studies. The design science approach adopts a
build/evaluate process for the construct development, the design of normative guidelines
and the evolution of their applicability.
Figure 3.1: Research design
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3.7 Design Science
Design Science (DS) research is a problem-solving paradigm that seeks to create innovations
that define the ideas, practice, technical capabilities, and products through which the analy-
sis, design, implementation, anduse of information systems canbe effectively and efficiently
accomplished [A Von et al., 2004]. Andriessen [2006] stated that the aim in DS research is to
provide answers to design problems. The solution takes place in the form of new artifacts
[Cross, 2001]. The design science methodology involves using a set of activities to produce
an artifact [March and Smith, 1995,Walls et al., 1992]. A Von et al. [2004] categorised artifacts
as constructs (vocabulary and symbols), models (abstractions and representations), meth-
ods (algorithms and practices), and instantiations (implemented and prototype systems).
Constructs provide the conceptual vocabulary to define problems and solutions. A model
consists of a set of propositions to present the relationships between constructs. Amethod is
a set of procedures used to performa task. Instantiations include operationalised constructs,
models and methods. These categories of artifacts provide the context for researchers to
address the problems within organizations [Hubka and Eder, 2012, Nunamaker, 1991]. In
order to produce an artifact, the design sciencemethodology proposed by A Von et al. [2004]
defines two processes, to build and to evaluate. In this research, design sciencemethodology
was adopted to derive the novation requirements, as an extension to the current practice in
EA, to support business network planning.
3.7.1 Rationale for Adopting Design Science
This research adopted a DS approach as a component of the overall multi-method approach
to conducting the study and proposing the outcome as the solution for the planning of
business networks. Hevner [2007] indicated that design science is an equal companion to
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natural science research in the Information Systems field. Simon [1996] pointed out that DS
is rooted in engineering. Previous research established the complex relationship of informa-
tion systems and organizations, which is composed of people, structures, technologies, and
work systems [Alter, 2003, Gruhl et al., 2007, Keen, 1981]. Other scholars such as Hirschheim
and Sabherwal [2001] maintained a similar argument regarding the importance of aligning
business strategy, information technology strategy and organizational infrastructure with
information systems infrastructure, and how this results in an effective transformation of
business strategy into IT deployment. Current emerging technologies extend IT capabilities
as the enabler of business strategy and organizational infrastructure [Helfat and Winter,
2011]. These capabilities allow organizations to engage new forms of business relationships
and to adapt new structures advocated by the rapidly increasing pace of the global sourcing
of business operations. These emerging forms have been discussed within the literature re-
view of this study, where different situations of business networks are identified. March and
Smith [1995] identified two design processes - build and evaluate - to adapt design science as
a sequence of expert activities, producing an innovative product (e.g. artifact). Further, the
evaluation of the produced artifact provides feedback and assesses how much the artifact
addresses the problem, so that it is possible to improve both the artifact and the process
of designing it [A Von et al., 2004]. This research followed the method of design science
developed byHevner [2007] (Figure 3.2), to the degree that it includes showing the illustrative
extensions to EA through proposed novation requirements, in response to supporting the
planning in the context of business networks.
3.8 Literature Analysis
The literature analysis phase in a research process provides the stated and unstated assump-
tions underlying the research problems. Further, it prepares the researcher to get involved
in the process of research and to obtain knowledge relevant to the phenomenon of study
[McCracken, 1988]. Literature analysis, seen as a necessary step in structuring the research
field, forms an integral part of any research conducted [Easterby-Smith and Prieto, 2008].
This has helped to identify the conceptual content of the field [McCutcheon and Meredith,
1993]. Therefore, through the literature analysis endeavour, the researcher was able to lo-
cate and examine appropriate literature to enhance the structure of the researcher’s domain
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Figure 3.2: Design science framework
knowledge. Insights as such formed the identified requirements and the proposed method
to perform business network planning.
3.9 Survey
Researchers from many disciplines use web-based surveys for collecting data [Schleyer and
Forrest, 2000]. Lazar and Preece [1999] indicated the advantages of online surveys to be
reduced response time, lower cost, ease of data entry, flexibility of and control over format.
This research adopted an online survey method to collect data in order to achieve a
cognitive consistency and to measure the level of acceptance of the proposed novation re-
quirements. The sampling frame comprised participants from five industry sectors: man-
ufacturing, finance, IT, logistics and service industries. The characteristics of the respon-
dents and the industry sector in which they are employed are summarized in Table 3.1.
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The results indicated that the majority of participants were from the service industry sec-
tor (forty-five percent), along with nine participants from the manufacturing sector and
eleven participants from the logistics sector. The diversity in the sample served to provide
a comprehensive analysis of the validity of novation requirements as a means of capturing
correspondences at the level of business networks.
Industry Frequency Percent (%)
Manufacturing 6 2.41
Logistics 11 4.42
Finance 24 9.64
IT 90 36.14
Service 118 47.39
Table 3.1: Summary of participants
In order to show that the received responses were representative of the population stud-
ied, a multivariate analysis of variance was performed to determine whether differences in
response time (early versus late) were associatedwith different response profiles. The results
indicated no significant difference in any of the variables of interest. The key informant
approach was adopted to collect data from respondents with the job titles Chief Information
Officer, Vice President, Director of Strategic Planning and Chief Architect on the basis that
participants with these job titles were most likely to be knowledgeable and to have greater
insights about to the items addressed in the survey [Phillips, 1981]. Individual respondent’s
roles were examined to determine their level of involvement in architectural planning activi-
ties. We followed the guidelines provided byHuber and Power [1985] for improving the accu-
racy of outcomes grounded in key respondents (key informant). In October 2014, the survey
was released to potential participants via an online platform. In line with the objectives of
this research study, participants were specifically invited from organizations operating in a
number of business networks.
3.9.1 Survey Development and Analysis
The survey instrument, consisting of 17 questions, is provided in Appendix C. It was divided
into three sections. Section 1 captured demographic information about individual respon-
dent’s organizations and their role. Section 2 included questions to determine the current
state of the respondent’s enterprise architecture and their IT architecture maturity level,
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using the scale developed by Ross et al. [2006b]. In section 3, each respondent indicated
their level of agreement with a statement in regard to novation use using a five-point Likert-
type scale (strongly disagree, disagree, neither disagree nor agree, agree and strongly agree
ratings).
In order to enhance the conceptual validity of the instrument, a two-step Q-sorting was
adopted, as proposed by Moore and Benbasat [1991]. This served to verify content and
convergent validity of measures. Seven PhD students from the Information Systems School
at Queensland University of Technology (QUT) were asked to classify survey items during
two labelled and unlabelled arranging sessions. Students correctly arranged 93% and 98%
of the items in the intended construct. These results confirmed the high quality of the
measures in the survey. Further, the survey was reviewed by three researchers in the area
of information systems and enterprise architecture. They provided feedback and comments
on the survey content, which resulted inminor revisions to further improve its overall clarity.
Two business executives and two IT executives participated in a pilot test of the survey to
confirm its readability.
3.9.2 Sampling Frame
The online platform is increasingly being used for data collection as researchers can make
choices about who will be participate in their research. Patton [1990] indicated that a pur-
poseful sample has a level of insights, logic and power to adequately offer richer information.
This highlights the fact that research participants should be knowledgeable about the phe-
nomenon under investigation, so that they can provide differing points of view. Teddlie and
Yu [2007] stated that the sampling strategy must originate logically from the research ques-
tions. As this study sought to investigate how EA can support business network planning,
identifying participants with ample experience in both EA and business network planning
was essential. In this regard, a purposeful sampling approach was deployed that incorpo-
rated the use of a business-oriented social network such as LinkedIn. An informal sampling
frame was established based on participant background (role) in IT or business (role). This
frame enabled comparison in the data analysis phase: as suggested by Mason [2002], a
smaller number of carefully framed cases leads to a greater depth of information. In other
words, the examination of collected data through the survey will illuminate the questions of
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interest [Patton, 1990].
3.9.3 Participant Selection
Data collection through surveys, interviews and documents requires identifying the partic-
ipants [Yin, 2009, 2013]. Further, Merriam [1988] stated that selecting participants on the
basis of what they can contribute to the researcher’s understanding of the phenomenon
under investigation means engaging in purposive sampling. In this regard, the survey sets
out to target a knowledgeable and experienced participant group in the areas of EA and
business operation planning, including business networks. This would include individuals
with particular expertise who are most likely to advance the researcher’s interest, potentially
leading to new ideas [Given, 2008].
To suit the focus of the research, the potential participants needed to meet certain cri-
teria in a way that the research endeavour and data analysis phase could afford. First, the
participants were required to be familiar with the EA domain and with business network
operation. This included experienced Chief Information Officer (CIO), Chief Technology
Officer (CTO), business architect, information architect, enterprise architect, system devel-
oper, IT manager, business development manager and operation manager. The list of roles
included both IT and business experts as both needed to be drawn into this study. Second, to
broaden relevant aspects of the novation requirements for business network planning and to
reduce the risk of sample bias [Higgins and Altman, 2008], the sample frame was expanded
to roles that were involved in the operation planning indirectly, through interacting with
primary listed roles that were considered to be amixture of IT and non-IT experts. The social
media sampling approach was based on posts on LinkedIn, using the wider professional
social media network. The recruiting process used two approaches to attract individuals:
first, to share the post among the researcher’s wide network connections of professionals;
second, to provide the link to the survey in specialised forums regarding EA, EA modelling,
EA frameworks, and business operations, where the members can most likely be insightful
about the research phenomenon.
Despite the notion of convenience for the use of social media, it carries certain disadvan-
tages and risks which needed to be considered andmitigated, as shown in Table 3.2.
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Disadvantage Description Mitigation strategy
Bias within the
population sam-
ple of study
Not approaching the appropriate partic-
ipants can have destructive impacts on
the research [Kotrlik and Higgins, 2001]
Sadler et al. [2010] suggested to
approach a wide range of suitable
candidates to keep the informa-
tion flowing and to increase the
input data. For the survey of
the current study +400 invites
were sent out through InMail on
LinkedIn.
Non-random se-
lection
Targeting a specific range of participants
may reduce the random selection factor
[O’Rourke and Blair, 1983]
The study contacted interested
community through use of large
specialised member-only groups
related to business network strat-
egy , EA, EA planning on LinkedIn.
Contacting these closed groups
provided the opportunity to en-
gage a large interested group of
individuals
Table 3.2: Sampling risk mitigation
Regarding the sample size, Teddlie and Yu [2007] stated that it is common in purposive
sampling to have small samples of 30 or less. However, judgement about sampling is advised.
In this study sample sizes of 100 and 150 were considered sufficient. This judgement was
reached based on the experience of the supervisory team and the researcher. The actual
number of participants before starting data analysis was 249.
3.9.4 Survey Question Formation
The reflective and interrogative processes required for developing effective qualitative re-
search questions can give shape and direction to a study in ways that are often underesti-
mated [Agee, 2009]. Research questions need to articulate what a researcher wants to know
about the phenomenon. Correspondingly, Frankel and Devers [2000] proposed that there
must be a set of rules to establish suitable questions for a research study. First, any ques-
tions should be aligned with the research questions, in trying to find the answer. Second,
questions need to realize the research objectives, including what is it that the research needs
to discover. Third, questions should be kept clear and concise. Fourth, questions should
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not be non-specific, general or leading, nor should they include negatives. Finally, questions
should not include technical terms that might exclude or confuse participants.
Question type Focus of questions Comments
Quantitative
Phase
Web based survey Survey design - Sec1:demographics,
sec2: Measuring the level of acceptance
of novation requirements
This aligns with investigative RQ1. How
can EA constructs supportive of opera-
tional artifacts be extended for business
network planning?
All questions designed by researcher.
The survey was reviewed by three re-
searchers in the area of information
systems and enterprise architecture.
Table 3.3: Sampling risk mitigation
3.10 Case StudyMethod
The present research adopted the case study method to investigate the developed set of
requirements for EA needed to support business network planning, and to generate em-
pirical knowledge about the current nature of business network planning and their use of
organizational artifacts. A case study is a qualitative method of enquiry which allows in-
depth investigation of an event within its real-life context, especially when the boundaries
between phenomenon and context are not clearly conspicuous [Yin, 2013]. The research
phenomenon is not isolated from its context; this enables the researcher to focus on how the
phenomenon either is influenced by the context or influences the context [Hartley, 2004].
The case study has been identified to be positivist or interpretive, depending on the philo-
sophical positioning of a research study. For example, Yin [2013] and Benbasat et al. [1987]
have shown a positivist perspective while Walsham [1993] promoted interpretive case study
research.
According to Benbasat et al. [1987], Proverbs and Gameson [2008] case study method
is appropriate for organizational study in the information systems discipline. Gable [1994]
stated that the case study can be used to capture the richness of organizational behaviour.
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Further, Lee [1989] indicated that the organizational case study consists of the individuals,
groups and social structure in the setting of an organization. In the context of the present
research, this can be seen in a global business network where participating organizations
collaborate to achieve their business objectives. The collaboration is often regulated by
certain formal or informal agreements. This could be problematic in identifying the net-
works, as they are not considered to be a legal entity. Further, the complication grows, as
business networks are often ingrained in various contexts, encapsulating specific attributes
or structures [Carney, 2005]. In a complex setting such as business networks, the case study
method has been identified by Eisenhardt [1989] to have potential for capturing the var-
ious dynamics of participating organizations and their relations, providing rich inductive
description. The complexity of business networks entails planning the research activities,
identifying the cases and collecting data.
Scholars such as Easton [1995b], Yin [1998] indicated that adopting a case study method
is useful when the current theories seem insufficient to explain the novel phenomenon be-
cause knowledge is limited, as is the case in this research study. Benbasat et al. [1987] argued
that the advantages of the case method over other forms of empirical enquiry are its ability
to study a relevant problem in its natural setting and its ability to offer a theory develop-
ment foundation [Eisenhardt, 1989]. Creswell and Clark [2007] pointed out that through
conducting a case study, the researcher explores a system in detail by collecting in-depth
data involving multiple sources of information. As a result, the case study method enables
the researcher to acquire valuable insights about the nature, significance and functioning
of the research phenomenon and to report it [Castro et al., 2009]. In addition, Westerlund
et al. [2009] emphasized that case studies are useful for research studies on networks due
to their ability to capture the dynamics of the phenomenon and to provide multi-aspects
of the object of study in its specific context. This results in generating a comprehensive,
holistic and pragmatic description of complex networks that carry unique features and that
are considered to be context-specific. Yin [2013] considered exploratory case studies to
be a prelude to additional research where they provide valuable insights about the com-
plex and novel phenomena and thus contribute to the general theoretical propositions. Yin
[2013] further noted that data gathered from various sources requires convergence in a tri-
angulating approach and, as another result exploits the prior development of the theoretical
proposition, to guide data collection and analysis. Another reason for selecting the case
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study is the type of research questions, such as how EA can be extended to support business
network planning. Yin [2009] suggested that how questions aremore preferable in case study
research, as they consider a deeper examination of the research phenomenon.
3.10.1 AdoptingMultiple Case Studies
The case study has gained popularity in Information Systems studies over the years [Wal-
sham, 2006]. Dubé and Paré [2003], Eckstein [2000], Myers et al. [1997] all indicated the
abilities of the case study method to capture the wider context of the research phenomenon
and to study the research case frommultiple perspectives.
The current study employed the multiple-case study method to be able to compare data
gathered from various business network cases. This was to ensure that the study could
generate more compelling outcomes with greater potential for explanation. In addition, Yin
[2013] emphasized the ability of multiple-case studies to provide a strong base for theory
building. Furthermore, adopting multiple-case studies allows for a broader exploration of
research questions [Eisenhardt andGraebner, 2007]. Gable [1994] advocated usingmultiple-
case studies to gain consistent results. Thus, the outcomes ofmultiple-case studies are better
grounded, and are more generalisable [Eisenhardt and Graebner, 2007].
The case study method employed for this research study carried an exploratory view to
explore and examine the proposed novation constraints in the context of each identified
business network. Despite all of the advantages that a case study has to offer, there are some
limitations in adopting this method. Hodkinson and Hodkinson [2001] stated that a case
study carries a danger of subjectivity during data collection that can compromise the validity
of findings. Another limitation is the ability to generalize the findings of the study [Baxter and
Jack, 2008, Gable, 1994]. However, this research study aimed to explore in particular theways
that current EAmodelling can be extended to support business network modelling.
3.10.2 Unit of Analysis and Case Selection
Both Benbasat et al. [1987], Yin [2009] have emphasized the importance of a clearly specified
unit of analysis, defining what the case is. Tellis [1997] identified the unit of analysis as a
system of action rather than an individual or group of individuals. The unit of analysis of
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this study was the planning of business networks. The study examined the key business
network planning requirements observed in common situations in business networks head
quarter-subsidiary, business network orchestrator, virtual organization configurations and
liquid workforce.
A case study is not sampling research [Yin, 2009]. However, selecting cases increases
the level of understanding about the case while the case is accessible [Tellis, 1997]. Case
selection is the primordial task of the researcher as it sets out an agenda for studying those
cases [Seawright and Gerring, 2008]. Researchers such as Flyvbjerg [2006] indicated the di-
rect relation between generalizability and case selection. When the objective is to achieve the
greatest possible amount of information on a given problem or phenomenon, a representa-
tive case or a random samplemay not be themost appropriate strategy. As Eisenhardt [1989]
stated, the random selection of cases is neither necessary, nor even preferable. Theoretical
sampling was adopted for this study, as Eisenhardt and Graebner [2007] noted that cases
must be selected based on their level of suitability for illuminating and extending the rela-
tionships and logic among the constructs. Creswell et al. [2003] stated that the selection of
cases is based on the level of understanding that they can add to the research problems and
questions. Benbasat et al. [1987] argued that case selection in organizational research must
be based on organizational attributes. A constructivist viewpoint would establish that orga-
nizationsmust be selected in away that their context canbe interpretedwithin the objectives
of the research [Fayard andWeeks, 2014, Mazmanian et al., 2014]. Further, Wells et al. [1995]
pointed out that cases are what the researcher makes them, depending on the theoretical
perspective and framework that grows out of the unit of analysis. This research study sought
organizations that have striven to expand their business partnership in order to reduce costs
and to access complementary resources and capabilities through networked sourcing. As a
dominant aspect of collaborating networks, business operation integration not only reflects
the state of interconnecting operational processes but also is concerned with synergistic
advantages of collaboration [Chen and Paulraj, 2004, Narasimhan and Kim, 2002]. In this
respect, efficient information exchange and exposing of capabilities become essential [Pat-
nayakuni et al., 2006] for planning the networked operation, where an organization explores
various alternatives, obligations andnetwork level of affordances . In each case organization,
the main focus was on the organizational artifacts and their deployment to leverage the
improvements and opportunities opened up through various alternatives introduced by the
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networks. With regard to these arguments, a set of criteria for the case selection has been
developed, so suitable cases can be identified (see Table 3.4). Two large organizations from
a range of industries were selected for this research, one owned by government, the second
one privately owned. All cases have developed an EA practice to have better efficiency and
transparency of their operation planning. All cases are involved in one or multiple types
of business networks where they can gain efficiency and innovations through third-party
endeavour. Participating in differentmodes of network operation involves different strategic
trade offs. This allowed the researcher to capture certain considerations in planning the
collaboration architecture and its full impact on the organizational artifacts, such as under-
standing the feasibility of offsetting existing artifacts through network partners.
Eisenhardt [1989] argued that cases should be added until “theoretical saturation” was
achieved. This takes place when incremental learning reduces due to the repetition of find-
ings [Coyne, 1997].
Criteria Naskco oil & gas
services case
OSS case
Adopted an EA practice X X
Access to EA artifacts is possible X X
Access to the internal document & archival records
is possible
X X
Involved in identified business network situations X X
Table 3.4: Case study selection criteria
3.10.3 Quality in Case Study
Quality in conducting a case study relates to demonstrating research integrity and com-
petence. Yin [2009] argued that quality in research is about demonstrating the legitimacy
of the research process. Yin [2013] provided four tests to measure the quality: construct
validity, internal validity, external validity and reliability. Further, he proposed several tactics
to maintain the quality in all cases. Table 3.5 encompasses the four validity tests applied in
the various phases of each case study. The following sections provide further details about
the realizations of these testing tactics in conducting the case studies in this research.
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Tests Case study tactics Phase of deploying
tactic
Construct valid-
ity
-Use multiple sources of data
-Establish chain of evidence
-Have key informants review the draft of
case study report
-Data collection
-Data collection
-Data report
Internal validity -Do pattern matching
-Do explanation building
-Address rival explanations
-Use logic model
-Data analysis
-Data analysis
-Data analysis
-Data analysis
External validity -Use theory in single case study
-Use replication logic in multiple-case
studies
-Research design
-Research design
Reliability -Use case study protocol
-Develop case study data base
-Data collection
-Data collection
Table 3.5: Case study tests [Yin, 2013]
3.10.4 Construct Validity
Construct validity is one of the issues in case study design quality. Yin [2009] stated that
it establishes the adequate level of operational measures for the phenomenon of research.
Three elements have been associated with construct validity: usingmultiple sources of data,
establishing a chain of evidence and having key informants review the case study report [Yin,
1998]. Therefore in this research, multiple sources of evidence were used to collect data that
provided stable and reliable results through triangulation [Neuman, 2005].
Internal documents and archival records of case organizations were analysed. These
provided deeper understanding of the organization structure and their EA practice in place.
Organizations often have their EA repository on a share-point platform where all the related
documents can be found. This includes internal memos, copies of reports, presentations,
trainingmanuals, samples of actual analysis, business architecture models, and the capabil-
ity map. Such artifacts are important means of corroborating verbal evidence [Patton, 2005].
Establishing a chain of evidence relates to the ability of the reader of the case study report
to follow the case study data and analysis from the initial formulation of the research ques-
tions to the study’s conclusions [Yin, 1998]. In this research, the supervisory team examined
the research plan, case study protocol and the individual case study summary reports. The
supervisors were very familiar with the purpose of the study. This approach was consistent
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with Yin [2009] propositions regarding external verification through reviewers to maintain
the chain of evidence.
In order to address the establishment of the third element supporting construct validity,
the review by key informants, the compiled report was sent to case organizations for review
and approval.
Internal Validity Internal validity, which is concerned with broader problems of making
inferences in case studies [Yin, 1998], demonstrates that certain outcomesmay be caused by
an independent variable [Yin, 2009]. This takes place when a particular event has resulted
from some prior occurrences based on data sources. Therefore, the question of internal
validity is whether the inferences were correct [Yin, 2009]. Yin [2013] argued that a common
issue with internal validity is addressed if the data from various sources converge.
The constant comparison across the case studies created similarities anddifferences, and
triggered the iterative process of familiarization with data which built the discussion and
which maintained a high internal validity for the cases, such as how they used their orga-
nizational artifacts in planning business networks, or which artifacts were being exposed to
their business partners. Thus, the cases broadened and confirmed the patterns and results
emerging from the data analysis.
External Validity
External validity relates to the generalizability of case study findings [Yin, 2009]. In this
research, purposive sampling suggested by Yin [2013] was used to identify the use of EA
for supporting business network planning which would be generalizable to other network
situations. Purposive sampling defines a set of characteristics for participants in a case study
[Merriam, 1988]. In this research, the potential participating organization needed to have
certain EA methodology in place and must be involved in a business network to collaborate
with one or many third parties. This enabled the researcher to capture the current use of EA
for planning business networks in each case organization. Having all thesemeasures in place
and collecting sufficiently detailed descriptions of data through various sources justified the
judgements about generalizability. In other words, the research findings can address the
issues and requirements for current support of business network planning through an EA.
94 CHAPTER 3. RESEARCHMETHODOLOGY
3.10.5 Reliability
Yin [2013] stated that reliability is concernedwith the repeatability of the experiment: whether
replication is possible and will achieve the same results. Yin [2009] stated that a prerequisite
for allowing another investigator to repeat an earlier case study was to carefully document
the instruments and protocols used in the initial case study. Thus, this study employed a
number of approaches, in order to ensure a high level of reliability in conducting the case
studies, including documenting the procedure in detail [Yin, 2013], with an adequate level
of data collection for each case [Creswell and Clark, 2007]. These documents provide the
substance and the increased reliability of this study.
3.10.6 Data CollectionMethod
The data collection process commenced with the initial knowledge captured from analysing
the literature and other sources. The captured data were interpreted and used to lay the
foundation for deeper understanding of the research problem and for analysing the cases as
part of the chain of data sources. Yin [2013] indicated that one of the major strength of the
case study is the ability to collect data frommultiple sources. Additionally, he noted that no
single source of evidence has a complete advantage over all. Therefore, this research used
multiple sources of evidence to collect data. These sources include documentation, archival
records and interviews. This strategy enhances the data creditability [Patton, 1990]. There-
fore, this research study collected data frommultiple sources to facilitate reaching a holistic
understanding of business networks, including archive analysis and internal documents.
This combination of sources contributes to data triangulation. Brewer and Hunter [1989]
stated that the logic behind combing data collection methods is to have non-overlapping
weakness and strengths. Triangulation has been adopted by researchers to improve the
validity of the research and the findings. Barnes and Vidgen [2006] noted that triangulation
is a strategy to eliminate biased interpretation of data, so that a truthful proposition can be
made.
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3.10.7 Internal Documents
Documents are useful sources for verifying the names and details of different events related
to the case [Yin, 2009]. Further, documents are stable and can be reviewed repeatedly. Mar-
shall et al. [1986] stated that documents seek out vital information relating to the research
objectives defined before the research began. In this research, the researcher commenced
the data collection process in the case organizations by reviewing the documents about
organization structure, the current enterprise architecture methodology, the architecture of
its current inter-organizational systems, its exposed capabilities and services, the company
vision and objectives and the current business model, and its relationships with business
partners. The analysis of documents such as architecture models, and the various organiza-
tional artifacts such as the processes and services, provided valuable information Yin [2013]).
This established a rich and insightful understanding about the cases. Additionally, the re-
searcher could identify the forms of business network that the organization was involved in
and could examine the support of the current EA methodology for those business networks.
Similarly, Merriam [1988] argued that documents carry goals and decisions that are initially
known to the researcher, enabling making important associations with other data sources
when reporting the case study findings.
3.10.8 Archival Records
Yin [2009] classified the source of archival records as being similar to documentation in
terms of value, and noted that the usefulness of these records would vary from case study
to case study. This research used archival records and computer files relevant to the or-
ganizations service records, organizational records such as organizational charts, captured
organizational artifacts through its current EA models, and survey data previously collected
internally by the organization. Analysing the archival documents provided the study with
insightful knowledge about the changes that have been made in the organization’s network
of business partners since they become active.
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3.11 Data Analysis
Data analysis relates to procedures such as categorising and conceptmapping [Simons, 2009].
These courses of action facilitate the process of making sense of the collected data to es-
tablish the overall findings of the case. Simons [2009] stated that data analysis includes an
inductive process to break down data into segments of a data set, which can be classified,
ordered and examined for connections, patterns and propositions that seek to address the
data. Yin [2009] defined four strategies for data analysis: relying on theoretical propositions;
rival explanation; case descriptions; using both qualitative and quantitative data. This re-
search study adopted theoretical propositions where the original objectives and design of
the case study presumably were based on such propositions, which in turn reflected a set
of research questions, reviews of the literature, and new hypotheses or propositions [Yin,
2013]. The analysis of data was carried out with the constructivism perspective [Stake and
Kerr, 1995] that underpins this study.
3.11.1 Document and Archival Record Analysis
Anothermajor source of data was the case organization’s documents: analysis of documents
such as various models, patterns, architecture descriptions, or deliverables resulting from
earlier work, and also external elements from standards or other organizations [Desfray and
Raymond, 2014, Yin, 2011]. These artifacts provide the architectural landscape including the
existing architecture across the entire organization. The work of Patton [1990] and Patton
and Appelbaum [2003] stated that analysis of case documents not only provides valuable
insights but also stimulates thinking about the key research questions pursued by the study.
Further, analysing documents offers specific details to support or challenge information
from other sources such as the archival record, another sources of evidence in this research
[Yin, 2013]. The examined documents could also demonstrate the synthesis of theirmethods
of operation, as well as their future targeted operation models, and the road map to realize
it.
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3.11.2 Within-case Analysis
Analysis of individual cases enables the researcher to understand aspects of experience that
occur not as individual units of meaning but as part of the pattern formed by the confluence
of meanings within individual accounts [Ayres et al., 2003]. Eisenhardt [1989] and Yin [2009]
indicated that within-case analysis is an approach allowing the researcher to get familiar
with each individual case as a stand-alone entity before engaging the cross-case analysis.
Therefore, this study used within-case analysis to provide details regarding each case orga-
nization. This allowed identification of the patterns and relations which corresponded to the
proposed business network planning requirements.
3.11.3 Cross-case Analysis
Through conducting cross-case analysis, the investigator explored the similarities and differ-
ences among cases, as suggested by Yin [2013]. Kennedy [1979] proposed two approaches for
cross-case analysis: a case-survey approach and a case comparison approach. Huberman
andMiles [2002] indicated that cross-case analysismay carry the risk of achieving premature
or false conclusions. One way to the manage this is to analyse data from different perspec-
tives. Kennedy [1979] proposed two conditions to conduct the comparison; first, isolated
factors within particular case studies must be worthy of substantive attention; second, the
number of case studies must be large enough to warrant cross-case tabulations. When these
conditions are in place, cross-case comparisons can be made to establish cross-case pat-
terns.
3.12 Case Study Report
In this study the reporting of case studies was guided by a linear structure suggested by Yin
[2009]. The overall report structure covers research planning and implementation from the
preparatory phase to the conclusion phase of the study. Yin [2013] stated that the case study
report should include a description of the research design and data collection procedure, the
presentation of the collected data, the analysis of the data, and a discussion of the findings
and conclusions.
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The following sections provide details concerning the research protocol and activities
performed to consolidate the case studies report.
3.12.1 Protocols for Data Collection
The protocol for data collection was established after a discussion session with two aca-
demics and two EA practitioners. The academics were from the research supervisory team.
The EA practitioners were eventually providing consulting services to a range of industries.
The aim of this session was to ensure both the consistency of the data collection procedure
within the QUT codes of research conduct, and the relevance of the research questions and
objectives in ensuring better flow of the data collection.
3.12.2 Protocols for Data Analysis
Protocols for data analysis included tabulating and describing the organization background
and their operation context. The key documents were identified and requested from each
case organization. The artifacts concerned with the current operation of the organization
included showing how they deliver their services and capabilities and how they integrate
their partners in those operations. The discussions were linked to the philosophical per-
spectives underpinning the study, drawing on the documents and archival analysis. The data
analysis and discussions deriving the case findings were used to establish how the novation
requirements could be used in different dimensions, from strategic planning down to the
operation level, incorporating intomore detailed interactions between organization artifacts
and its business partners. Table 3.6 summarizes the analysis process undertaken in this
study, including the rigorous process of identifying the patterns in each case via analysing
their records and documents.
3.12.3 Conclusion Phase
The conclusion of the case study report involves the summary and the implications and rec-
ommendations. The summary provides the significant responses to the research questions,
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Phase Tasks descriptions
Data collection Identifying the key documents & archival records.
Familiarizing oneself
with the data
Tabulating & describing each case organization case.
Searching for patterns
and situations
Considering the use of artifacts in each organization including
their interaction with any third party.
Reviewing the patterns Reviewing the emerging patterns fromeachwhich stabilizes the
researcher view on the use of novations in using organizational
artifacts each case.
Producing the report Discussing the examples that derived the patterns in using the
novations.
Linking and discussing the patterns to the philosophical view
of the study.
Discussing the findings and presenting an illustrativemodels of
using novations in each case.
Table 3.6: Case study tests
such as what the key artifacts in business network planning are, and how EA can support
the business network planning, The outcomes then exposed the challenges regarding the
use of enterprise modelling tools such as ArchiMate and its future extensions to support the
proposed novation constructs.
3.13 Limitation of Multi Method Research
The benefit ofmulti-method research has beenwidely discussed and debated in the research
community. The debate centres mainly on the compatibility of two radically different re-
search methods. Despite the major developments in mixed-method research [Tashakkori
and Teddlie, 2010] there have been criticisms of its acceptance. Many of these criticisms
focus on the incompatibility of the method-paradigm and the philosophical basis of mixed-
methods research. Creswell and Clark [2007] believed in the dichotomy of world views and
research methods and thus argued against the combination of quantitative and qualitative
approaches. Many scholars (e.g. [Lincoln and Guba, 1987, Sale et al., 2002]) advised against
adopting mixed methods with incommensurate differences between the two paradigms.
Nevertheless, Onwuegbuzie and Leech [2005] suggested that mixed methods research fits
in the middle of the epistemological continuum; while Howe [1988] advocated the use of a
pragmatic approach and “what works”.
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Interestingly, for Mertens [2003], a believer in mixed methods, adopting methodologi-
cal choices solely on pragmatics or “what works” is inadequate as it does not answer the
question “practical for whom and to what end?” However, many authors have suggested
that the practicality inherent in pragmatism is concerned with finding the most appropriate
method to answer a research question or set of research questions. Tashakkori and Teddlie
[2010] pointed out that a pragmatic research approach still abides by the boundaries set
by its research question(s). In the current study, having both qualitative and quantitative
approaches really fits the purpose of the research and its research questions.
The other identified limitation concerns the feasibility of conducting a mixed methods
approach with regard to resources. Onwuegbuzie and Leech [2005] stated that it may be
difficult for one researcher to carry out and a research teammay be required. Other scholars
such as Ivankova et al. [2006] argued that sequential studies carry drawbacks concerning
time and resources in undertaking various phases of the research study. In the current re-
search, the duration of the PhD programwas adequate to conduct mixed-methods research.
The supervisory teammonitored the alignment of the research questions with the timing of
conducting the case studies and the survey.
3.14 Research Ethics
Ethics refers to a branch of philosophy concerned with how people should act, judgements
about those actions (e.g., right versus wrong, good versus bad), and developing the rules
for justifying actions [Brabeck, 2000]. Ethics evaluates behaviour in terms of right or wrong
according to principles or guidelines [Koocher and Keith-Spiegel, 1998]. These sets of rules
and principles distinguish socially accepted behaviour from what is considered as socially
unacceptable [Burns and Rayment-Pickard, 2000]. In the context of research, ethics is con-
cerned with providing guidelines for researchers, reviewing and evaluating research, and
establishing enforcement mechanisms to ensure ethical research, particularly in human re-
search, where the study is conductedwith or about people, their data or behaviour. Research
studies often carry certain risks (e.g. intellectual property rights, physical hazards, revealing
identity of participants) that need to be identified andmanaged through guidelines provided
such as The National Statement on Ethical Conduct.
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This research study sought ethical clearance from the QUT Ethics Committee and con-
sent was granted (Ethics Approval Number 1300000287). This research was identified as
negligible or low risk. The ethics approval letter sent to each organization included details
about the study such as the objectives, types of data to be collected and the procedure to
manage the collected the data. This detail was also included in the first page of the online
survey. The same principles were applied to the online survey. The survey participants
needed to provide their consent before they could access the survey. The survey did not
collect any data that could be traced back to any individual participating in the survey. All
the documents concerning the ethics procedure are included in appendix D.
3.15 Summary
The chapter provided a detailed discussion about the adopted research approach and the
methodology in this research. The chapter first introduced the research strategy and reason-
ing. Next discussed the philosophical position: the study focuses on exploring the business
networks of case organizations in order to identify the requirements to support business
network planning through EA. The study adopts the interpretivist ontological and epistemo-
logical paradigms as the theoretical foundation guiding the research design and implemen-
tation. Interpretivists believe that knowledge is constructed by people within their environ-
ment through interactions and experiences that change the initial meaning of knowledge
established through scientific beliefs [Guba et al., 1994]. The multi-method methodology
used in this research, multi-case studies and design science, were both discussed in this
chapter. In particular, Section 3.10 discussed the case study, providing details about the
source of evidence and the analytical approaches, including within and cross-case analysis.
The next chapter addresses the quantitative analysis of novation requirement.
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Chapter 4
Business Network Planning Approach Design
This chapter presents the approach for planning business networks. The chapter is struc-
tured as follows: Section 4.1 provides the introduction of this chapter. Section 4.2 discusses
how novation constraints can be adopted in business network planning. Section 4.3 dis-
cusses the details of the approach. Section 4.4 develops the notion of novation constraints.
Section 4.5 focuses on the implications of novation in business model design. Section 4.6
includes mapping of novation to operational-level artifacts such as business processes, ser-
vices and resources. Section 4.7 provides the conceptual integration of a developed ap-
proach and the ArchiMate language. Section 4.8 discusses the integration of novation into
the unified Service description language (USDL). Section 4.9 provides a stepwise methodol-
ogy for planning business networks through using novation constraints. Section 4.10 sum-
marizes the chapter.
4.1 Introduction
Over the last few years, IS has provided a broad combination ofmodellingmethods and tech-
niques to support planning across both business and IT dimensions. According to El Kadiri
et al. [2016], current IS modelling methods represent the key components of the business
and IT domains through providing different facets of the domain [Almeida et al., 2016], such
as processes, business rules, requirements. concepts, information, data, vision, goals, and
resources. Muchof the inherent power ofmodelling techniques is establishedmainly through
103
104 CHAPTER 4. BUSINESS NETWORK PLANNING APPROACH DESIGN
their ability to capture and represent an organizational context from a number of perspec-
tives such as development of business vision and strategies, redesign of business practice,
development of supporting IS/IT infrastructure, capability modelling, and decision-making
[Sandkuhl et al., 2016]. Therefore, applying these modelling methods can foster a multidi-
mensional understanding of an organizational context in which these dimensions can be
integrated into a coherent structure with different parts contributing to the whole structure
[Goldstein and Frank, 2016]. Although these methods vary in their focus from the business
to the IT perspective, they still interrelate to each other to maintain the strategic alignment
between business and IT, where operational models can be refined from high-level strategic
plans. Concepts and methods with a high-level business focus (residing at strategic and
tactical levels), such as business architecture and business capability modelling, clarify the
complexity inside an organization, aligning business strategy with tactical demands. The
subsequent architecture at the operational level concerns business processes and is man-
aged through an EA and solution architecture. Processes represent the main structured part
of the operational activities of an network operation [Movahedi et al., 2016]. Convention-
ally, EA includes a variety of techniques and principles to support system planning through
capturing system requirements and solution architecture. EA as such enables an organiza-
tion to normatively restrict its design freedom and its architectural and operational models.
Given the complexity of the underlying design problem and the coexistence of business and
operation models in business networks, architectural models overlap and lead to a level of
uncertainty.
4.2 Enterprise Architecture Business Network Planning
The approach illustrated in Figure 4.1 shows how an EA can be adapted to effectively sup-
port business network planning1, unlocking how peer-to-peer partner collaborations can be
harnessed into the current business environment. The EA approach makes a crucial leap
of focusing on the network, as a first-class entity, with a cohesive network business and
operations. This is in contrast to the traditional B2B approach, where the focus of partner
interactions is made from the perspective of each partner’s business. As we will see, EA can
1 Two key components of EA are the planning process (“definition”), and the direct and tangible outputs
of that planning process (“representation”), i.e., EA documentation (e.g., architecture diagrams, methodology,
and other artifacts) [Brown, 2004].
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be used, in this setting, (i) to facilitate a common strategy across all partners, providing “win-
wins” across a shared endeavour and local business interests; (ii) to develop a network busi-
ness map consisting of the distinct roles and competencies that partners bring to the table
common business capabilities that they collectively steer towards; (iii) to underpin business
capabilities by shared, virtual operations constituting the network business; (iv) to achieve
alignment and reuse of concrete operations delivered inside partner organizations; and (v)
to understand and future-proof how partner operations could be transformed through op-
portunities and outsourcing/in-sourcing arrangements opened up by the network. There
are five distinct steps in preparing to leverage the potential opportunities.
Figure 4.1: Configuration and leveraging of novation requirements
1. Local service providers work to delineate their local capabilities and establish map-
pings from these capabilities to the various artifacts within their enterprise.
2. A global capability map is established that characterises the range of capabilities sup-
ported across the business network.
3. Local service providers align their local capabilities with those defined in the global
capability map.
4. Novation requirements are specified against the global capabilities identifying the no-
vation opportunities that exist between artifacts in distinct business partner enter-
prises.
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5. In conjunction with the network collaboration scope, local partner operations and no-
vation requirements are used to generate new configurations of EAmodel interactions,
in terms of their constituent artifacts.
1. Common strategy. The conception of the network as a singular business commits part-
ners to a shared vision with shared incentives, benefits and risks. It provides the basis for a
shared governance structure leading to flexible utilisation of operations and resources across
partners to achieve its goals andobjectives. The business, which is distinct andnot a unionof
the individual businesses of partners, typically covers parts of these businesses, benefitting
from a shared endeavour.
Previous experience with network transformation projects (e.g.[Gollenia, 2016, Stieglitz
et al., 2015]) has shown that a mix of top-down and bottom-up approaches is needed for
large-scale network collaborations. A top-down imperative risks not achieving the required
buy-in, as partners retain their individualmandates. A bottom-up development risks not de-
livering a scalable, generally-applicable platform, by implementing niche areas and appeal-
ing to some, but not all, partners. The right strategy benefits from prior planning and busi-
ness case analysis, and secures consensus in the general mission and goals from agencies,
to the point that a lead agency can assume responsibility for coordinating governance and
operation, with appropriate levels of representation from different partners. This strikes the
balance between comprehensive planning through an overarching operational and techni-
cal framework, and the implementation of different capabilities through “quick-win” projects.
Clarity of scope is crucial for a complex endeavour such as a network business, with its
multiple and often competing agendas. The end value-proposition, as against the means of
business, needs to be reflected in the goals of the network business. In practice, this means
that the goalswill be expressed in terms of customer expectations and impacts. This provides
a further distillation of the network business interests that each partner locks into, avoiding
the imbalance of strategy by individual partner “mind-sets”. A further shift in strategy, on
the level of the network business, is achieving location independence through the network
and third parties for supply and demand points of value generation such as good and ser-
vices. Examples are introducing multiple points of retail, access to wider sets of services
and of goods and services into new markets, and use of aggregators to drive innovative and
competitive bundling.
4.2. ENTERPRISE ARCHITECTURE BUSINESS NETWORK PLANNING 107
2. Network business map. With a common strategy in place, the network business needs
to be mapped out in compact form to allow clarity of the common business shared by its
partners and on-going development. The network map should provide the high-level ab-
stractions of a business, to guide detailed operational planning. This includes the specific
competencies that different partners bring to the table, understood through the distinct
roles of customer, supplier, retailer, broker and transporter. Different partners and parts of
partners can playmultiple such roles, framing the scope of their part of the complex network
puzzle.
In order to coordinate all of the variety of roles and diffuse partner operations, a further
abstraction introduced through EA is a capability map characterising the common opera-
tions of the network business. A capability map captures business capabilities, the com-
pact descriptions of what a business does, not the where, why, or how: “Customer Man-
agement”, “Financial Management”, “HRManagement” and “Product Management”. As dis-
cussed in Chapter 2, this map serves to deconstruct a business into functional parts. The
business capabilitymap is a hierarchical decomposition tomultiple layers of granularity. It is
a business-oriented foundation for communication and collaboration betweenbusiness and
IT. An organization can be seen as a group of business capabilities which are interacting with
each other to achieve a valuable outcome. Capabilities provide that level of intermediate
abstraction. They are a representation of an organization’s business, independent of the
organization’s structure, processes, people or domains. Capabilities are represented once,
even though they may be implemented and used through different operations. They are
broken down into multiple levels of capabilities until they can be aligned with the concrete
operations of individual business lines until lower level capabilities link directly to services
of IT applications. For example “Product Management” breaks down into “Procurements”
and “Fullfillments” and so on. The business capability map, thereby, links two complex, yet
disparate, operational references: business operations and IT architecture.
A business capability map applied to a business network shares the same principles,
meaning that the capability is available to all relevant parts of the network to support (align
to operations) and access. Thus, diverse operations across different agencies are coher-
ently linked, in terms of the compact and comprehensive tactical references of the capability
maps.
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3. Network business operations. A network map provides the context for detailed oper-
ations planning at the level of the network. Network operations are shared, being visible
to all partners. They are virtual, as the network business is virtualised, being implemented
through local partner operations. Existing operations and supportive systems require exten-
sions and interfacing to work within for new business requirements, while new operations,
systems and even agencies are inevitably introduced.
As with single organizations, the operations of a network business can be catalogued
in a uniform way through value streams. They capture how a business capability or sub-
capability is implemented through end-to-end activities, or stages, providing value accretion
for directly or indirectly processing requests. Value stream stages further decompose into
detailed integration scenarios, capturing business and IT interactions. Architecture devel-
opment methods such as ArchiMate provide modelling support for capturing collaboration
contexts across internal and external stakeholders and integrated scenariomodelling, align-
ing business, IT application and IT infrastructure, per scenario.
4. Network partner alignment. The operating principle of the network business is central
governance, local execution. This recognises that a singular network business is delivered
through the operations of its partner agencies, with its business capabilities (what) imple-
mented, and its value-streams and integration scenarios (how), implemented through indi-
vidual projects.
Each network partner operates its own business, with its own strategy, business capabil-
ities, and supportive business operations and parts thereof, that is, its i.e. business services,
processes, resources, information and IT systems. Thus, through the enterprise architecture,
the network business capabilities should be mapped to partner capabilities.
In order to achieve such a systematic alignment, the structure of the network operations
(through value-streams and EA models) needs to be carefully developed, in order to bind
in and unify the interests and perspectives of the partners. In practice, this needs to be
developed with cross-cutting operations (e.g. related to processing customer requests) not
niche back-office processing (e.g. performancemonitoring). Development of a few unifying
scenarios can quickly serve to establish common patterns of scoping, structuring, mod-
elling and naming standards of operations, which provides early insights into the impacts
on current-state operations and systems.
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5. Novation of operations. The alignment of the network business capability map with the
local partner capabilities, along with common understanding of the broad (network level)
business strategy and knowledge of available partner artifacts (resources, services, data)
provide a wealth of opportunities for planning a comprehensive network business strategy.
However, the real power of this paradigm lies in the delineation of novation between part-
ners within the business network. Novation provides a means of reassigning obligations in
regard to specific artifacts fromonenetwork partner to another (e.g. in-sourcing outsourcing
arrangements, selective sourcing). It can also provide a mechanism for identifying network
level affordances or constraints that exist between partner artifacts such as preferred dele-
gation partner, escalation strategies, four eyes constraints.
4.3 EA Approach andMetamodel for Business Network Planning
This section presents the approach for supporting business network design where it is ca-
pable of systematic treatment across key methodological concerns, across business strategy
through IT architecture. Further, the metamodel of the developed approached is discussed
in detail.
Figure 4.4 depicts the conceptual approach for business network design, in which layers
consist of business strategy, business architecture, enterprise alignment architecture, busi-
ness processes and their related IT systems. Through adopting the business-IT alignment
strategy, organizations ensure transparency, consistency, flexibility and agility throughout
their entire structure [Rahimi et al., 2014]. The formulated business strategy is the base for
creating the business architecture using general organizational structuring methods [Amit
and Zott, 2015, Bakhtiyari et al., 2015b]. The business architecture is the foundation for
subsequent architectures (strategy embedding), where it is detailed into its various aspects
and IT systems on the operational level [Klir, 2013]. Business architecture methods focus
on business classification schemes such as business capability modelling [Zdravkovic et al.,
2013] to provide a descriptive map of what an organization does to support its business
strategy.
The enterprise alignment architecture layermaintains the consistency between the busi-
ness capabilities and the IT integrated models. This enables an organization to proceed
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from planning to implementation layers, with solution architecture supporting the detailed
design layers. The business process management layer is concerned with the concrete de-
sign of business operations in terms of roles, responsibilities, processes and underpinning
IT systems.
Business networks design includes both high level and detailed design with a technical
focus, in order to support strategic and operation requirements and architecture. However,
when business network architectures are considered, attention is mainly focused on the
technical architecture [Joseph andWilson, 2014], without a common and clear translation of
the business strategy to the operational architecture as well as to the design of the organiza-
tion [Amrhein et al., 2014]. For instance, BPMmodels are a focused detailed design method,
where they can capture the network partner interactions and choreography. In this setting,
organizations center their operation requirements around focused design methods and de-
couple from strategic and tactical layers. This exposes the fact that organizations do not
deal with high-level conceptswith strategic and operational impacts such as outsourcing, in-
sourcing, selective sourcing and cross-organizational re-use/re-purposing. Under the light
of these constructivist insights from analysing networked operations by the researcher and
the supervisory team the notion of novation was developed. As an organization expands
to business networks, the explicit reasoning about the adoption of operational models can
be comprehended. Figure 4.2 depicts the manifestation of a global capability through the
local capabilities of business network partners assigned to specific operational artifacts in
a novation dependency. Novation allows the functional state of a pair of capabilities to be
understood in relation to each other either uni-directionally or bidirectionally, depending
on the type of defined constraint.
Figure 4.4 illustrates the alignments from the strategic to the tactical and operational
layers of business network design. This occurs through network strategic contexts (such as
virtual organization, headquarters subsidiary) that derive business model design principles
through alignment of constraining the operation designs and IT solutions using novation
requirements.
In order to address this proposal and the abstract syntax and semantics of the method-
ology, was a natural choice to develop a metamodel (Figure 4.3) that provides a set of linked
elements in a coherent way. This shows graphically the semantic concepts as classes and the
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Figure 4.2: Illustrative format of a novation requirement
properties as UML relationships. A procedural model (Figure 4.10), defined in parallel to the
metamodel, illustrates stepwise methodology for instantiating the approach for planning a
business network. Themetamodel consists of two types of capability concepts,GlobalCapa-
bility and Local Capability, that are incorporated into general capability. Global capability,
which demonstrates the range of capabilities supported across the business network, and
can be further decomposed to sub-level capabilities; Local capability, which captures the
local capability map of each participating member of the network, can also be decomposed
to sub-level capabilities. Through this, participating partiesmay align their local capabilities
with the one established in the global business capability map. Having said that, each local
capability may map to none or many of the global capabilities. The capability elements at
both levels are used as a reference point (look up function) for operation assignment. The
assignment can be done either at the level of local capabilities or at the level of artifacts that
it encapsulates. This varies based on whether the whole capability and its included artifacts
will be used, or whether only specific artifact(s) within that capability will be required in an
operation.
In essence, capabilities can formulate the requirements for achieving organizational goals
and objectives. Altogether, Capability has an Operation which can be fulfilled through a
Artifact. Artifacts such as certain business processes, resources such as IT infrastructure and
services are required to realize a capability. OperationAssignment can be purelymade at the
capability level or at the level of artifacts involved in that operation. This represents diverse
approaches to enable a desired capability at the level of the business network. The concept of
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Operation Assignment captures all the entities that are subject to provisioning in a network
operation. Constraint describes dependencies that may manifest among target and source
capabilities or among artifacts such as Service, Resource and Process. This element ad-
dresses various generic types of constraints such asRequires, Includes, andExtends, among
others.
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Figure 4.3: Business network planning metamodel
Figure 4.4: Business network planning method
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4.4 Conceptualization of Novation: Definition and Characteristics
In the following the conceptualization of novation constraints will be addressed. The con-
cept of novation is common in number of industries including engineering, manufacturing
and construction [Bechky, 2006]. As a legal term, novation, includes replacing an obliga-
tion or a party to an agreement with a new obligation or party. Dubois and Gadde [2002]
identifies novation as a common characteristic of network operation in the construction
industry. This is to be used to assign resources of the original design team on earlier phases
of a construction project (such as architects) from the client-centred design team to the
contractor’s build team for the later stages of actual construction. The novation concept
can be traced back to the UK regulations in the construction industry encouraging the use of
novation in order to transfer the risk of employing the novated individual(s) from the client
to the contractor, particularly for public sector projects. Following the building boom of the
late 1980s, novation became a common and widespread industry practice in the 1990s. Both
reports by Murray [2003] and Latham et al. [1994] addressed the nature of relationships in
the construction industry and called for greater collaboration and improved supply network
operation efficiencies. This can be related to continuity of design intent, managing the risk
between business partners and configuration of supply chain in the construction industry
[Love et al., 2004]. Through the use of novation concept, the obligation of design team
to the client is delegated to the contractor who is responsible for carrying out the detailed
design work in the later stages of the project life-cycle [Dubois and Gadde, 2002]. Novation
can be applied as a way to transfer knowledge between network business partners. In this
setting, it can change network relationship dynamics by bringing external expertise and ex-
perience into the contractor’s own network. Novation offers ameans of transferring not only
explicit knowledge but also the tacit knowledge of the novated individual to the contractor
by actually transferring the individual to the contractor’s team. While the transfer of such
individuals can reduce risk incurred in an operation by maintaining consistency of design
intent and reducing inefficiencies by decreasing the need for re-design, it also presents chal-
lenges for the individuals concerned. These challenges often relate to mixed loyalties for
those novated and the need to adjust to new network relationships within the overall project
network. Such challenges are an increasing part of business network relationships, where
loyalties and priorities may be tested in dynamic networks.
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In the context of information systems, current enterprise modelling techniques provide
coarse modelling primitives for the capture of inter-organization correspondences, in re-
gard to business processes, but have difficulty in expressing relationships between these
operational artifacts within partner organizations that underpin overall business network
composition and operation. Such artifacts may include services, resources and data reposi-
tories, maintained within a specific organization, which may have broader potential for use
by partners in the context of the business network. As a remedy for this shortcoming, it has
been proposed through this research project, to use novation requirements as a means of
capturing these correspondences and dependencies.
Novation requirements operate at a business network level as a means of identifying
correspondences between artifacts within distinct partner organizations. Such correspon-
dences can relate to obligations, dependencies or affordances that may exist between the
two partners. The general form of a novation requirement was illustrated in Figure 4.2.
Novations allow the functional states of a pair of capabilities to be understood in relation
to each other. The constraints may relate to functional dependencies which have an opera-
tional consequence (composition or interoperability of operational artifacts of capabilities)
or which express a functional comparison without implying an operational consequence
(i.e. they express comparative positioning of functional states of capabilities). The con-
straints which have an operational consequence are “Requires”, “Includes”, “Can Substitute”,
“Must Substitute” and “Extends”. The constraint which expresses functional comparison is
“Conflicts”. Functional comparison constraints can be used to determine constraints which
have an operational consequence, that is, one could substitute the other (“CanSubstitute” or
“MustSubstitute”). In relation to the functional states of a pair of capabilities, constraints are
extrinsic or intrinsic, un-directional or bi-directional, and unitive or distinct (i.e. resulting in
one capability or not).
Through the use of novation, one can consider how systems and their related artifacts do
notmerely interact but also flow through outsourcing, in-sourcing and co-sourcing arrange-
ments. The term, introduced by Peters et al. [2013] has been used in construction industry
as a legal term, to capture certain aspects of a contract in order to facilitate consistency of
expertise and design intent of a project or operation in that sense. However, the researcher
applied this established legal concept in planning business networks.
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Under the novation concept, the networkwill be reconfigured. Novationprovides ameans
of reassigning obligations in regard to specific artifacts, from one network partner to another
(e.g. in-sourcing, out-sourcing arrangements). It can also provide a mechanism for identi-
fying network level affordances or constraints that exist between partner artifacts, such as
preferred delegation partner, escalation strategies, and four eyes constraints. In this network
setting, an organization coordinates its operations through the configuration and activation
of a network of interdependent business partners. This relates to the continuity of network
operations, and to the mitigating risk among collaborating organizations.
A novation requirement expresses a specific correspondence between the artifacts, in
the context of two specific business network participants. The range of potential correspon-
dence and dependency relationships that they support is identified in Table 4.1.
Novation
Requirement
EA Artifacts Re-
quirements
Description Service Resource Process
(Dependency)
REQUIRES
Alignment and
extension
A business artifact of a partner REQUIRES that of
another partner with DIFFERENT capabilities to
that partner. E.g. a goods ordering service of a
provider REQUIRES a track-and-trace service for
improved tracking of customer orders
X X X
(Anchoring)
INCLUDES
Alignment A business artifact of a partner INCLUDES that of
another partner with DIFFERENT capabilities to
that partner. E.g. a goods ordering service of a
provider INCLUDES a track-and-trace service for
improved tracking of customer order
X X X
(Extension)
EXTENDs
Extension A business artifact of a partner EXTENDS that of
another partner with further capabilities to that
partner. E.g. a firm is restructured so that
its domestic shipping service EXTENDS into an
international shipping service by another partner
with cross-border transportation capabilities
X X X
(Strict
substitution)
MUST
SUBSTITUTE
Alignment and
extension
A business artifact of a partner MUST SUBSTITUTE
that of another partner with SIMILAR capabilities
to that partner. E.g. a firm is restructured so that
its mortgage sales fleet can include independent
mortgage brokers.
X X X
(Optional
substation)
CAN
SUBSTITUTE
Alignment and
extension
A business artifact of a partner CAN SUBSTITUTE
that of another partner with SIMILAR capabilities
to that partner. E.g. a firm is restructured so that
its mortgage sales fleet can include independent
mortgage brokers
X X X
(Incompatibility)
CONFLICTS
Alignment and
extension
A business artifact of a partner CONFLICTS with
that of another business partner that has similar or
different capabilities for legal or other reasons. E.g.
a firm is restructured so that it can outsource legal
services to agencies without conflict of interest such
as competitors being their customers
X X X
Table 4.1: Business network novation requirement alternatives
Through insights drawn from Section 2.3.5, where the key characteristics of each net-
work strategic context were discussed, Table 4.5 identifies the level that coordination and
execution of operation in each strategic context take place, and maps it to corresponding
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EA artifacts consideration. This mapping provides a line of reasoning with both a high-level
view about the arrangement of a suitable operating model and a detailed level intrinsically
tied back to novation requirements (see Table 4.1). The identified characteristics of strategic
business network contexts assist organizations to decide the right collaborative network
formation.
Figure 4.5: Mapping network contexts to artifacts considerations
As indicated earlier, the use of these novation requirements provides the opportunity for
specifying a range of utilisation scenarios for artifacts at the business network level. This
is something that current enterprise architecture techniques do not support. The range of
potential use cases pertaining to novation requirements includes:
In-sourcing an artifact. An organization participating in a business network can utilise an
artifact maintained by another participant in the network in order to access capabili-
ties that it does not possess locally.
Out-sourcing an artifact. An organization participating in a business network can provide
an artifact that it maintains for other participants in the network, allowing them to
access capabilities that they otherwise do not possess or have access to.
Migrating the deploymentmodel or availability of an artifact. In this scenario, an organi-
zation is able to change the way in which an artifact is facilitated or deployed. Part of
it may be outsourced or in-sourced, subject to particular circumstances, or the range
of partners to whom the artifact is offered may be changed.
Augmenting an artifact. Anartifact that an organizationhas its capabilities further extended
through the selective acquisition and inclusion of other capabilities available in the
business network.
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Composing an artifact. An organization is able to create an artifact purely on the basis of
the artifacts offered by other business partners in the business network.
Constraining an artifact. An artifact offered by an organization is restricted in terms of how
it can be utilised or accessed. These limitations and constraints are specified within
the context of the capabilities and artifacts of other partners in the business network,
and may include redirection to other artifacts in the event that the capabilities of the
artifact are not available.
4.5 Business Models Design for a Networked Operation: Strategic Level
Globalization, financial deregulation, economic turmoil, and technological breakthroughs
are extensively exposing organizations to business networks[Halinen and Jokela, 2016] in
order to diversify the supply and demand capacity through wider markets, partners and
resources. In this setting, the concept of the business model of the network often remains
unspecified and implicit. In the digital economy, definitions and concepts shift from being
production-focused to being more communication- and customer-centric; therefore orga-
nizations and their business partners are facing new challenges in order to create value. This
exposes the need for new designs for business models operating in the networks of business
partners.
Additional affordances, such as everything as a service, have been introduced through
the Internet and have changed the dynamics of the business world. In the unconventional
business model of a network environment, the value creation process has now shifted to
cross the boundaries of a focal organization [Lee et al., 2012]. The focus no longer resides
inside an individual organization; instead, it is formed across channels, business interfaces
and business capabilities, rather than at the level of individual business partners. A model
of a potential networked business needs to incorporate the underlying components shared
within each of the participating business partners. These completely revolutionary pro-
cesses in value creation emphasise the need for corresponding changes in the design ele-
ments for business models in the network context. A business model is the highest level
of representation of an organization and must encompass a broader view of participants in
the network (commonly known as actors), their key interactions, policies, dependencies and
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relationships with other business partners can be translated to operational structure.
The potential of the businessmodel has been subject to research across a variety of scien-
tific contexts, as discussed in Chapter 2. Further examples include innovation [Chesbrough,
2007, Fielt, 2011, Martins et al., 2015], knowledge management [Morris et al., 2015], and
strategic management [Galliers and Leidner, 2014]. This diversity of application contexts
readily illustrates the ability of the business model to encompass the range of architectural
considerations inherent within a business operation. The business model is defined as the
preeminent means by which an organization can deliver value to its customers in a way that
articulates the business logic of the organization [Saebi and Foss, 2015]. This necessitates the
delineation and capture of a range of elements from the business within a business model.
Previous research has identified the impact of these elements and their interrelation [DaSilva
and Trkman, 2014, Schneider and Spieth, 2013] on business model innovation [Christensen
et al., 2016]. With the emergence of technologies such as the Internet, new ideas involv-
ing the concept of business models have resonated within both the scientific community
and business practitioners as a means of realising more collaborative and agile operational
environments. New ideas require new designs. Consequently, there is a requirement for
new formalisms and frameworks able to capture the architectural concepts emerging in
contemporary business models, such that the conventional elements of a business model
can be related to new settings at the level of the network environment. A network environ-
ment can be identified as a group of interdependent organizations [Jansen et al., 2013], each
one providing a particular role [Ojala, 2016] in order for the network to achieve a particular
outcome [Forsgren and Johanson, 2014]. In this setting, one must consider the whole net-
work and capture the interplay between the various components of the network, where each
component can potentially be facilitated by a distinct business partner. Previous research
has shown the cross-boundary nature of the business model operation [Zott et al., 2011],
in which certain activities of a focal organization are performed by other business partners,
suppliers or associates. This allows for the use of resources and capabilities available in the
network through different operation arrangements such as outsourcing, and co-sourcing.
Given their complexity of underlying design and the coexisting business models in business
networks, operational models often overlap, leading to a level of uncertainty. Therefore, as
an organization reaches maturity, it begins to leverage its business networks. The establish-
ment of a networked operation model needs to be facilitated through the identification and
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capture of specific contributing elements that underpin the operation of the network.
4.5.1 Novations and conceptualized Networked Business Model Design Aspects
The networked business model design elements framework was developed (Figure 4.6) on
the basis of the themes and concepts relating to business models that surfaced through the
literature survey, and based on insights from the case studies. The framework consists of
three orthogonal design aspects: Strategic Partner, Network Sourcing, and EconomicModel.
The framework considers four orthogonal dimensions for each design aspects: Market, Of-
fering, Operation, andManagement. The dimensions surfaced through the literature review
and enhanced the framework by providing scalability and understandability, as aspects were
grouped into coherent categories or dimensions. Through these dimensions the implication
of novations can be discussed for designing a network business model. The act of design
can therefore be effectively described as the delineation of appropriate instructions in an
application context, based on knowledge, with the purpose of creating value [Baldwin and
Clark, 2000].
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Figure 4.6: Networked business model design aspects and novations
In the context of business networks, the design aspects provide guidance to organiza-
tions, or ultimately to the actors within a network, regarding the choices they need to make
about the structure and operation of their business networks. The detailed definition of each
design aspect is provided in Table 4.2. The implication column captures the underpinning
relationships between the organizational artifacts advocated by each design aspect. Such
relationships can relate to obligations, dependencies or affordances that may exist between
the two partners. It is critical to point out that not all the design aspects are necessarily
applicable to all business models and that further novation can be applied in the context of
each principle, based on the definition provided in Table 4.2. The implication of novation
in networked business models has been discussed in the context of the case studies in this
thesis. The following includes the definitions of three design aspects of the framework:
Strategic partner definition. This captures the characteristics of a potential strategic
partner. These characteristics are subject to the specific context of the industry in which
they are applied and can be defined in relation to any of the network actors. This design
layer offers a strategic viewpoint across all of the dimensions of the business network. This
notion, which received significant attention in the literature [Gordijn and Akkermans, 2001,
Horowitz, 1983, Morris et al., 2005], encompasses a broad range of considerations. In the
market dimension, it characterises specific partners and their associated channels. The
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offering dimension identifies strategies for integration across business partners in a net-
work environment. The operation dimension captures strategic decision-making informa-
tion and artifacts relevant to business network operation. The management dimension pro-
vides a focus on information and artifacts relevant to the governance of the business net-
work.
The network sourcing. This captures information and artifacts related to the configura-
tion of the design principles in a business network at the network level, rather than at the
operational level of an individual partner organization. The market dimension provides a
view of the overall network structure. The offering dimension captures the details of the
configuration of exposed artifacts at the business network level. The operation dimension
identifies the future state requirements for the business network operation and the various
roles and resources involved. The management dimension focuses on the identification of
capabilities supported across the business network.
Economic model. This focuses on design aspects that delineate value creation oppor-
tunities within the business network [Betz, 2002]. The market dimension captures details of
the target market and the potential customers. The offering dimension focuses on financial
models applicable in the business network. The operation dimension identifies specific-
value propositions associated with resources, services and capabilities in the business net-
work. The management dimension describes the actual pricing model of services and capa-
bilities provided in a business network context.
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Design aspect Definitions
Identify partner position Refers to how an organization manages its
partners/associations within the market.
Define channel strategy Identifies potential list of businesses/intermediaries
to deliver service/product/resources and foreseen any
channel conflicts.
Identify network formation Identifies the list of potential participating partners in a
business network.
Market model Refers to how an organization defines its operating
market.
Define offering configura-
tion
Refers to the innovative way
capabilities/resources/services/product are used in a
network
Define IP rights Refers to the network technology and the related
intellectual property rights.
Define channel model Refers to the way that an organization reaches its
customers/partners or, it provides services.
Define service /Product de-
sign and development
Refers to the innovative and re-useable services/products
in a business network to be offered to customers
Define business interface Identifies the potential access points for a
product/service/resource to be used by a partner in
a business network.
Define offering components Identifies a list of selected
capabilities/services/products/ processes/ resources
required in a network operation.
Define pricing model of ser-
vices/ product bundles
Captures how an organization makes a profit from its
operation, it is affected by pricing logic / cost structure.
Define Operational strategy Justifies the decisions related to operating model selec-
tion.
Define network strategy Establishes common mission, goal and objectives across
all network partners.
Define network value
streams
Identifies high level value streams /activities that create
value for a customer/partner within a network.
Define target operating
model
Identifies the desired state of the architecture for a
networked operation.
Identify Roles/resources Identifies the resources /customer and the population of
roles involved in a business network.
Define value proposition Refers to service/capability integration and the diversi-
fied value created by them.
Define interaction manage-
ment
Identifies the underlying principles and regulations
related to interactions within a business network.
Define processes/connected
activities/business support
Identifies within processes/activities/ services to support
a business network operation.
Define business network ca-
pability map
Characterises the range of capabilities supported across a
business network.
Table 4.2: Networked business model design principles descriptions
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4.6 Mapping Novation into the Organizational Artifacts Context: Opera-
tional Level
The following provides the definition of novation in the context of service, resource and
process.
4.6.1 Mapping Novation into the Service Context
Table 4.3 provides the definitions of novations constraints in the context of services.
Artifact
Constraint
EA Artifacts Re-
quirements
Service Constraint Definition
Includes Alignment Indicates that operation of the service, service bundle or abstract service
entails the operation of the referenced service, service bundle, abstract
service, or resource; the referenced object is part of the service, service bundle
or abstract service and does not need to be procured by the consumer
Requires Alignment and
Extension
Indicates that operation of the service, service bundle or abstract service
depends on the operation of the referenced service, service bundle, abstract
service, or resource; consequence is that the referenced object has to bemade
available by the consumer (i.e. has to be ordered separately)
Conflict Alignment and
Extension
Indicates that operation of the service, service bundle or abstract service
may conflict with the operation of the referenced service, service bundle or
abstract service
CanSubstitute Alignment and
Extension
Indicates that the service, service bundle or abstract service defines
capabilities that are different from those of the referenced service, service
bundle or abstract service, but it achieves the same goals and therefore can
be constituted an alternative to the referenced object
Extends Extension Indicates that the service, service bundle or abstract service provides
additional capabilities on top of the referenced service, service bundle or
abstract service
MustSubstitute Alignment and
Extension
Indicates that the service, service bundle or abstract service defines
capabilities that are different from those of the referenced service, service
bundle or abstract service, but it achieves the same goals and therefore must
be constituted an alternative to the referenced object
Table 4.3: Constraints in the context of service
4.6.2 Mapping Novation into Resource, competency and Roles Context
At the abstract level, novations can initially be defined at the capability level (Table 4.4)
which maps down to the competencies and skills in the context of individual resources that
populate a role. This concept has been projected within the definition (mapping) provided
in Table 4.5 and illustrated in Figure 4.7. This involves the definition of novations constraints
in the context of resources that can fulfill roles where resources have specific competencies.
Table 4.6 shows the outcome of the analysis of applicability of workflow resource patterns
developed by [Russell et al., 2005] in business networks and their corresponding novation
constraints.
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Figure 4.7: Illustrative format of a novation requirement
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Artifact
Constraint
Constraint Definition
Include Where r1 and r2 are roles in a given domain, the r1 includes r2 novation constraint identifies a
dependency correspondence between them such that resources associated with role r2 possess
one or more capabilities which are also possessed by resources associated with role r1. In
a given context ( typically a process or service invocation), resources associated with role r1
are required in order to deliver the required service or process outcome. These resources may
consequentially include resources associated with role r2. The includes constraint is intrinsic
and unidirectional in form. The population of roles r1 and r2 are disjoint or the population of r1
may encompass the entire population of r2. Where there are resources that are associated with
both roles, they also share common capability.
Require Where 1 and r2 are roles in a given domain, the r1 requires r2 novation constraint identifies a
dependency correspondence between them such that resources associated with role r2 possess
one ormore capabilities which are not possessed by resources associatedwith role r1. In a given
context( typically a process or service invocation), resources associated with role r1 need to be
augmented with one or more resources associated with role r2 in order to deliver the required
service or process outcome. The requires constraint is extrinsic and unidirectional in form.
Typically the populations of roles r1 and r2 are disjoint or where there are common resource
members, they do not share capabilities.
CanSubstitute Where r1 and r2 are roles in a given domain, the r1 canSubstitute r2 novation constraint
identifies a correspondence between them such that resources associated with role r1 possess
an equivalent set of capabilities to those resources associated with role r2. In a given context (
typically a process or service invocation), where resources associatedwith role r2 are required in
order to deliver the required service or process outcome, they can be partially or fully replaced
with resources associated with roles r1 without impacting the process or service delivery. The
canSubstitute is extrinsic and unidirectional in form. Typically the populations of role r1 and r2
are disjoint but resources associated with role r1 possess at least the same capabilities as those
held by resources that are members of role r2.
MustSubstitute Where r1 and r2 are roles in a given domain, the r1 MustSubstitute r2 novation constraint
identifies a correspondence between them such that resources associated with role r1 possess
an equivalent set of capabilities to those resources associated with role r2. In a given context (
typically a process or service invocation), where resources associatedwith role r2 are required in
order to deliver the required service or process outcome, they can be partially or fully replaced
with resources associated with roles r1 without impacting the process or service delivery. The
MustSubstitute is extrinsic and unidirectional in form. Typically the populations of role r1 and
r2 are disjoint but resources associated with role r1 possess at least the same capabilities as
those held by resources that are members of role r2.
Extends Where r1 and r2 are roles in a given domain, the r1 enhancesr2 novation constraint identifies an
extension correspondence between them such that resources associated with role r1 possess
one or more capabilities which are not possessed by resources associated with role r2. In a
given context ( typically a process or service invocation ), resources associated with role r2 can
be augmented with ( or indeed replaced by) one or more resources associated with role r1 in
order to deliver the required service or process outcome. The enhances constraint is extrinsic
and bidirectional in form. Typically the populations of roles r1 and r2 are disjoint but resources
associated with role r1 possess at least the same capabilities as those held by resources that are
members of role r2.
Conflicts Where r1 and r2 are roles in a given domain, the r1 conflicts r2 novation constraint identifies
as disjunctive correspondence between the resource populations of r1 and r2 such that the
two populations have an incompatible set of capabilities. The conflicts constraint is extrinsic
and bidirectional in form. Typically the populations of roles r1 and r2 are disjoint although it
is possible for resources to share a limited range of roles r1 and r2 are disjoint although it is
possible for resources to share a limited range of capabilities.
Table 4.4: Constraints in the context of role/resource capability
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Artifact
Constraint
EA Artifacts Re-
quirements
Constraint Definition
Includes Alignment Where r1 and r2 are roles in a given domain, the r1 includes r2 novation
constraint identifies a dependency correspondence between them such that
resources associatedwith role r2 possess one ormore competencies which are
also possessed by resources associated with role r1.
Requires Alignment and
Extension
Where 1 and r2 are roles in a given domain, the r1 requires r2 novation
constraint identifies a dependency correspondence between them such that
resources associatedwith role r2 possess one ormore competencies which are
not possessed by resources associated with role r1.
CanSubstitute Alignment and
Extension
Where r1 and r2 are roles in a given domain, the r1 canSubstitute r2 novation
constraint identifies a correspondence between them such that resources
associated with role r1 possess an equivalent set of competencies to those
resources associated with role r2.
MustSubstitute Alignment and
Extension
Where r1 and r2 are roles in a given domain, the r1MustSubstitute r2 novation
constraint identifies a correspondence between them such that resources
associated with role r1 possess an equivalent set of competencies to those
resources associated with role r2.
Extends Extension Where r1 and r2 are roles in a given domain, the r1 enhancesr2 novation
constraint identifies an extension correspondence between them such that
resources associated with role r1 possess one or more competencies which
are not possessed by resources associated with role r2.
Conflicts Alignment and
Extension
Where r1 and r2 are roles in a given domain, the r1 conflicts r2 novation
constraint identifies as disjunctive correspondence between the resource
populations of r1 and r2 such that the two populations have an incompatible
set of competencies .
Table 4.5: Constraints in the context of role/resource competency
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Patterns Scope Requires Includes Extends Conflicts Can Sub Must
Sub
Direct Distribution Task X X X X X X
Role-based Distribution Task X X X X X X
Deferred Distribution Task X X X X X X
Authorisation
Separation of Duties Task X
Case Handling
Retain Familiar X
Capability-Based Distribution Task X X X X X X
History-Based Distribution Task X X X X X X
Organizational Distribution Task X X X X X X
Automatic Execution
Distribution by Offer- Single Resource Task X X X X X X
Distribution by Offer- Multiple Resource Task X X X X X X
Distribution by Allocation - Single Resource Task X X X X X X
Random Allocation Task X X X X X X
Round Robin Allocation Task X X X X X X
Shortest Queue Task X X X X X X
Early Distribution
Distribution on Enablement Task X X X X X X
Late Distribution
Resource-Initiated Allocation Task X X X X X X
Resource-Initiated Execution- Allocated Work Item Task X X X X X X
Resource-Initiated Execution- Offered Work Item Task X X X X X X
System-DeterminedWork Queue Content
Resource-DeterminedWork Queue Content
Selection Autonomy
Delegation Task X X X X X X
Escalation Task X X X X X X
Deallocation Task X X X X X X
Stateful Reallocation Task X X X X X X
Stateless Reallocation Task X X X X X X
Suspension/Resumption Task X X X X X X
Skip Task X X X X X X
Redo Task X X X X X X
Pre-Do Task X X X X X X
Commencement on Creation Task X X X X X X
Commencement on Allocation Task X X X X X X
Piled Execution Task X X X X X X
Chained Execution Task X X X X X X
Configurable Unallocated Work Item Visibility
Configurable allocated Work Item Visibility
Simultaneous Execution Task X X X X X X
Additional Resources
Table 4.6: Resource patterns applicability Novation constraints
4.6.3 Mapping Novation Constraints into Process context
Table 4.7 provides the definitions and characteristics for each novation constraint in the
context of processes.
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Constraint Definition
Include -As applies to two business processes p1 and p2, means that to complete its execution, the functional state of p1
needs a part of the functional state of p2.
- The constraint (unlike ” Requires ”) is intrinsic in that p2 while being logically distinct from p1, result in the
dependent part of p2 being contained in p1. The result it that p1 is able to attain the desired functional state
through localised (i.e. non-remote) interactions with p2, even if both processes are logically separate and can
operate separately and independently.
-The constraint is uni-directional, expressed with respect to p1’s functional state.
-The constraint is distinct in terms of functional states of both processes, i.e. a single process does not result.
Both processes retain their ” identity ” so to speak and their autonomy, even if a part of p2 is contained in p1. The
containmentmay be an aggregation or composition but, through somemechanism, the interactions between p1
and p2 are as they were running locally (they were both co-located on the same business and IT systems)
-The invoking of the process P2 is a default for mandatory for parts of process P1 and the party invoking process
P1 does not need to procure access to process P2 or any associated resources in order for process P1 to execute
to completion.
- A mapping of the constraint should support a functional dependency refining the constraint:
- p1 and p2 could run locally in the same business and IT systems but are logically distinct and have separate
functional states (e.g. separate activities, sequences and data flows) It is a functional dependency.
- The functional state of p1 and p2may be influenced by some originating process, which has led to the execution
of p1 and p2.
- p2 could be contained in p1, however this containment is a composition or can be an aggregation.
- p2 is reused to run as part of p1 as they share a functional state (From functional state point of view that part of
p2 required by p1, runs in p1 functional state.)
- Invoking Interaction are localised which means p2 is considered to be part of p1 (included ) even p2 may run
elsewhere.
- Examples of these interactions can be: a simple trigger such as activity flow, signal from p1 to the required part
of p2 ( all the following communication mechanisms such as an inbound interaction(s) from an activity of p2 to
an activity of p1; an outbound interaction(s) from p1 to p2 and an inbound interaction(s) from p2 to p1 through
synchronous communication; an outbound interaction(s) from p1 to p2 and an inbound interaction(s) from p2
to p1 through asynchronous communication; can be used in addition to local triggers.)
o The interactions between both p1 and p2 can have further effects of activities executedwhich extend functional
states of themselves and other processes, e.g. p2 may trigger an external process.
Requires -As applies to two business processes p1 and p2, means that to complete its execution, the functional state of p1
needs a part of the functional state of p2.
-The constraint is extrinsic in that p1 and p2 are not logically part of each other, i.e. they are logically separate
and can operate separately and independently despite the functional dependency inherent in the constraint.
-The constraint is uni-directional, expressed with respect to p1’s functional state
-The constraint is distinct in terms of functional states of both processes, i.e. a single process does not result.
- The execution process P1 necessitates invoking the process P2.
-This is a design time as the party invoking the process P1 needs to manually enable the process P2.
- A mapping of the constraint should support a functional dependency refining the constraint:
- p1 and p2 could be run autonomously in different business or IT systems with separate functional contexts.
- p1 and p2 could run locally in the same business and IT systems but are logically distinct and have separate
functional states (e.g. separate activities, sequences and data flows).
- The functional state of p1 and p2may be influenced by some originating process, which has led to the execution
of p1 and p2.
- p2 could be contained in p1, however this containment is an aggregation not a composition. p2 is reused to
run as part of p1 from a process model point of view, but data and triggering still needs to be passed as applied
to cross-systems business processes.
- There may be one or more interactions to map the novation constraint from the capability level.
- If there is nomutual functional state influence, the request(s) need to be communicated fromp1 to p2. Whether
requests have been made or not, communication is needed from p2 to p1.
- Examples of these communications can be: an inbound interaction(s) from an activity of p2 to an activity of p1;
an outbound interaction(s) from p1 to p2 and an inbound interaction(s) from p2 to p1 through synchronous
communication; an outbound interaction(s) from p1 to p2 and an inbound interaction(s) from p2 to p1.
Through asynchronous communication; the above patterns of communication supported through events and
corresponding subscriptions or control flow signals (which imply no sharing of functional states).
- The interactions between both p1 and p2 can have further effects of activities executedwhich extend functional
states of themselves and other processes, e.g. p2 may trigger an external process. Where communication
interactions are externally visible, they should be enforceable as part of the communication interactions of the
individual processes.
Table 4.7: Constraints in the context of processes ( Continued on next page)
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Constraint Definition
Conflicts As applies to two business processes p1 and p2, means that to complete its execution, the functional state of p2
is inconsistent with part of the functional state of p1.
- The constraint is extrinsic in that p2 while being logically distinct from p1.
- The constraint is bi-directional, expressed with respect to p1’s functional state.
- The constraint is distinct in terms of functional states of both processes. Both processes retain their ” identity ”
so to speak and their autonomy.
-A mapping of the constraint should support a functional dependency refining the constraint:
- p1 and p2 could be run locally in different business or IT systems with separate functional contexts.
- p1 and p2 could run locally in the same business and IT systems but are logically distinct and have separate
functional states (e.g. separate activities, sequences and data flows)
- The functional state of p1 and p2may be influenced by some originating process, which has led to the execution
of p1 and p2.
- Examples of these interactions can be: a simple trigger such as activity flow, signal from p1 to the required part
of p2 ( all the following communication mechanisms such as an inbound interaction(s) from an activity of p2 to
an activity of p1; an outbound interaction(s) from p1 to p2 and an inbound interaction(s) from p2 to p1 through
synchronous communication; an outbound interaction(s) from p1 to p2 and an inbound interaction(s) from p2
to p1 through asynchronous communication; can be used in addition to local triggers.)
- The interactions between both p1 and p2 can have further effects of activities executedwhich extend functional
states of themselves and other processes, e.g. p2 may trigger an external process.
Can Substitute As applies to two business processes p1 and p2, means that to complete its execution, the functional state of p2
can provide a corresponding part to the functional state of p1.
- The constraint is extrinsic in that p2 while being logically distinct from p1
- The constraint is uni-directional, expressed with respect to p1’s functional state.
- The constraint is distinct in terms of functional states of both processes. Both processes retain their ” identity ”
so to speak and their autonomy.
- A mapping of the constraint should support a functional dependency refining the constraint:
- p1 and p2 could be run locally in different business or IT systems with separate functional contexts
- p1 and p2 could run locally in the same business and IT systems but are logically distinct and have separate
functional states (e.g. separate activities, sequences and data flows)
-The functional state of p1 and p2may be influenced by some originating process, which has led to the execution
of p1 and p2.
- Examples of these interactions can be: a simple trigger such as activity flow, signal from p1 to the required part
of p2 ( all the following communication mechanisms such as an inbound interaction(s) from an activity of p2 to
an activity of p1; an outbound interaction(s) from p1 to p2 and an inbound interaction(s) from p2 to p1 through
synchronous communication; an outbound interaction(s) from p1 to p2 and an inbound interaction(s) from p2
to p1 through asynchronous communication; can be used in addition to local triggers.)
The interactions between both p1 and p2 can have further effects of activities executed which extend functional
states of themselves and other processes, e.g. p2 may trigger an external process.
Must Substitute As applies to two business processes p1 and p2, means that to complete its execution, the functional state of p2
can provide a similar corresponding part to the functional state of p1.
- The constraint is extrinsic in that p2 while being logically distinct from p1.
- The constraint is uni-directional, expressed with respect to p1’s functional state.
- The constraint is distinct in terms of functional states of both processes. Both processes retain their ” identity ”
so to speak and their autonomy.
- A mapping of the constraint should support a functional dependency refining the constraint :
- p1 and p2 could be run locally in different business or IT systems with separate functional contexts.
- p1 and p2 could run locally in the same business and IT systems but are logically distinct and have separate
functional states (e.g. separate activities, sequences and data flows)
- The functional state of p1 and p2may be influenced by some originating process, which has led to the execution
of p1 and p2.
- Examples of these interactions can be: a simple trigger such as activity flow, signal from p1 to the required part
of p2 ( all the following communication mechanisms such as an inbound interaction(s) from an activity of p2 to
an activity of p1; an outbound interaction(s) from p1 to p2 and an inbound interaction(s) from p2 to p1 through
synchronous communication; an outbound interaction(s) from p1 to p2 and an inbound interaction(s) from p2
to p1 through asynchronous communication; can be used in addition to local triggers.
- The interactions between both p1 and p2 can have further effects of activities executedwhich extend functional
states of themselves and other processes, e.g. p2 may trigger an external process.
Extends As applies to two business processes p1 and p2, means that to complete its execution, the functional state of p2
augments a part of the functional state of p1.
-The constraint is extrinsic in that p2 while being logically distinct from p1.
-The constraint is uni-directional, expressed with respect to p1’s functional state.
- The constraint is distinct in terms of functional states of both processes. Both processes retain their ” identity ”
so to speak and their autonomy.
- A mapping of the constraint should support a functional dependency refining the constraint:
- p1 and p2 could be run locally in different business or IT systems with separate functional contexts.
- p1 and p2 could run locally in the same business and IT systems but are logically distinct and have separate
functional states (e.g. separate activities, sequences and data flows).
-The functional state of p1 and p2may be influenced by some originating process, which has led to the execution
of p1 and p2.
- Examples of these interactions can be: a simple trigger such as activity flow, signal from p1 to the required part
of p2 ( all the following communication mechanisms such as an inbound interaction(s) from an activity of p2 to
an activity of p1; an outbound interaction(s) from p1 to p2 and an inbound interaction(s) from p2 to p1 through
synchronous communication; an outbound interaction(s) from p1 to p2 and an inbound interaction(s) from p2
to p1 through asynchronous communication; can be used in addition to local triggers.)
-The interactions between both p1 and p2 can have further effects of activities executed which extend functional
states of themselves and other processes, e.g. p2 may trigger an external process.
Table 4.7: Constraints in the context of processes
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4.7 Conceptual IntegrationofNetworkPlanningApproachMetamodel and
ArchiMateMetamodel
The abstract syntaxes of the developed business network planning approach have been tied
together in the metamodel illustrated in Figure 4.3. In the context of the organization, a co-
herent modelling language such as ArchiMate provides insight, enables reasoning regarding
various architectural pathways and captures an integrated view of the architectural domains.
Integrating a business network planning approach to ArchiMate as a modelling standard
extends this view and represents a formal basis for business network planning in ArchiMate.
This integration is represented in Figure 4.8. The classes with grey background represent
a fragment of the ArchiMate original metamodel. The classes with white background cor-
respond to the business network planning approach. Capability element, a central con-
cept in the approach, realizes the Requirement captured in ArchiMate. Both Structure and
Behaviour are specializations of Artifact. Capability can be realised through Behaviour
elements. This means that its elements can provide the capabilities captured in the capa-
bility element. Capability is the normative, ontological reference for organization contexts.
Business capabilities are classification schemes for representing organizational capabilities,
independent of organizational structure and organizational artifacts such as business pro-
cesses, services and information. They can be nested to different levels of detail and linked
to different artifacts of organizations as is manifested in themetamodel, where Structure el-
ements are assigned toCapability. This means that an artifact has a tendency to participate
in performing that capability.
The integration of novation constraints into the ArchiMatemetamodel enables themod-
eller to make use of knowledge embedded within different domains captured in specialized
languages. For instance, in the context of services, one can understand whether services
can be used in valid ways. The original metamodel does not refer to dependency rules and
constraints that regulate which services can be used together, much like the dependency
rules that are typically captured in service registries of application systems and platforms.
Therefore, this extension addresses the derivation of which services could be used for busi-
ness requirements, based on the true knowledge originated within the service domain not
just traced fromArchiMate’s layers and how services are captured in these layers, as opposed
to how they should be used.
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4.8 NovationRequirements inUnifiedServiceDescriptionLanguage (USDL)
Given the complexity of the service domain seen through the emerging business networks,
USDL was developed to capture various aspects of services such as design, development,
functionality deployment, pricing and legal constraints. The essential building blocks of a
service were shown in Figure 4.9. A NetworkProvisionedEntity has dependencies for con-
crete Services, AbstractServices, ServiceBundles and Resources, through the Dependency
element. These relate to service delivery and reflect the different dependency forms can be
mapped into the novation constraints (see Table4.3) developed in this research: Requires,
Includes, Extends, Conflicts, CanSubstitute and MustSubstitute. The current study adopts
these dependency constraints and defines them in the context of other operational artifacts
such as processes, capabilities, resources and roles.
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Figure 4.8: Integration of business network planning and ArchiMate metamodel
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Figure 4.9: Novations in USDLmetamodel
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4.9 Methodological Approach for Business Network Planning
The following methodological approach (Figure 4.10) was defined as a systematic aid pro-
viding guidance for planning a network operation of an organization. The approach begins
with strategic network planning and thenmaps out to the tactical and the operational levels
where the local capability of partners are assessed, aligned or constrained based on the
vision of the network. This will have operational consequences on a detailed level as well
as solution architecture configurations. The key characteristic of complex systems such as
business networks is continuous evolution. This is the reason for the iterative approach.
The organization can adapt the model to represent the changes that are happening within
the networks of partners.
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Figure 4.10: Integration of business network planning and ArchiMate metamodel
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4.10 Summary
This chapter presented an approach and conceptual extension for supporting business net-
work design and planning where it is capable of systematic treatment across key method-
ological concerns, across business strategy through IT architecture. The developed concep-
tual approach for business network planning was discussed throughout the various orga-
nizational layers including business strategy, business architecture, enterprise alignment ar-
chitecture, business processes and their related IT systems. Further, the chapter also showed
how an EA can be adapted for business network planning, unlocking how peer-to-peer part-
ner collaborations can be harnessed into a current business environment. The following
chapter explores developed novations in the context of case study organizations.
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Chapter 5
Quantitative Analysis of Novation
This chapter presents the analysis of the survey data which was collected for the purpose
of validating the proposed novation constraints developed through comprehensive litera-
ture analysis. Section 5.1 outlines the quantitative data analysis of the survey, Section 5.1.1
providing the procedure for data collection. Section 5.2 includes the descriptive statistical
analysis of the data, Section 5.2.1 providing the procedure to ensure the reliability and valid-
ity of the survey instrument. Section 5.3 includes cross tabulation analysis of novations with
the status of business capability. Section 5.4 provides cross tabulation analysis with the EA
maturity levels. Section 5.5 provides cross tabulation with the state of IT architecture. Sec-
tion 5.6 provides the cluster analysis of the survey data. Section 5.7 provides the discussion
on the data analysis. Section 5.8 summarizes the findings and outcome of the data analysis.
5.1 Introduction
The introduction provides a contemporary exposition for discerning extensions for IS archi-
tecture methods, under expanding system scopes, given the diversity of methods, practices
and business/IT professional roles engaged in different aspects of planning. The analysis,
which specifically focuses on requirements related to the planning of systems in business
networks (Section:2.5), considers how constraints associated with systems usage can be ap-
plied within collaborating partners. Further, it investigates the current maturity level of EA
in participant organizations and the level of acceptance of novations which consider how
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systems artifacts such as resources do not merely interact, but flow through outsourcing/in-
sourcing arrangements.
Following the development of novations, an empirical analysis was conducted to exam-
ine their level of acceptance and relevance within the domains of both business and IT. This
analysis allows for a refined knowledge to be obtained, based on various statistical tests.
The analysis was carried out via a questionnaire-based survey addressing a large number
of participants. The sampling frame consists of five industry categories including manu-
facturing, IT, logistics, banking, and other service industries. The key informant approach
was adopted to collect data from respondents with high-level organizational roles including
Chief Information Officer, Vice President, Director of Strategic Planning and Chief Architect
on the basis that participants with these roles weremost likely to be knowledgeable and have
greater insights in regard to the items addressed in the survey [Nelson et al., 2014]. Each
respondent’s role was investigated to determine their level of involvement in architectural
planning activities. This procedure was based on the guideline provided by Sugarhood et al.
[2014] for improving the accuracy of outcomes grounded on key respondents (key infor-
mant).The survey was released to potential participants via an online platform. In line with
the objectives of this research study, participantswere specifically invited fromorganizations
operating in a number of business networks. For details of procedure for survey develop-
ment and construct measurement (see Section 3.9.1).
5.1.1 Survey Data Collection
Following the approach of Sugarhood et al. [2014], 400 invitations were sent out to poten-
tial participants. Of these, 249 respondents completed the survey,a 62% response rate. To
increase the number of participants, where a questionnaire was overdue by more than one
week, follow-up activities were conducted by e-mail. Two weeks after the follow-up activi-
ties, a reminder postcard was sent to any individual who had still not responded. Section 5.2
describes the procedure of data analysis in the present research project.
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5.2 Descriptive Statistics
A total of 249 responses were collected. The questionnaire collected organizational infor-
mation to form a range of demographic data profiles about the participants. The descriptive
statistics about respondents and the industry sector in which they are employed are summa-
rized in Table 5.1. The IT industry includes 36% of the participants, which is below the other
category. Figure 5.1 illustrates the outcome of word frequency function on the data set to
show the range of different sub-categories of the main industry sectors in the survey. Figure
5.2 depicts the range of organizational roles that participated in the survey.
Industry Frequency Percent (%)
Manufacturing 6 2.41
Logistics 11 4.42
Finance 24 9.64
IT 90 36.14
Other 118 47.39
Table 5.1: Summary of participants
Figure 5.1: Range of subcategories of participants background
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Figure 5.2: Range of participants’ Organizational roles
5.2.1 Instrument Reliability and Validity
Reliability is the accuracy of a measuring instrument, such that a respondent answers the
same or approximately the same questions the same way each time [Straub, 1989]. The
convergent validity was computed by calculating Cronbach’s Æ(CA)(> 0.7), average variance
extracted (AVE) (> 0.5) and factor analysis. These results are shown in Table 5.2. These satisfy
the criteria suggested by Berg and Lune [2004] and confirm sufficient convergent validity of
all constructs. Discriminant validity was measured by calculating AVE [Straub, 1989]. The
content validity of the survey was established via borrowing appropriate constructs from the
literature and through a series of pilot tests of the survey.
Measure Mean Extraction Std.Deviation AVE Factor loading
Requires 4.11 0.843 0.792 0.70 0.811
Includes 4.08 0.807 0.783 0.63 0.794
Must-sub 3.84 0.704 0.884 0.51 0.601
Can-sub 3.88 0.594 0.820 0.57 0.708
Extends 3.97 0.582 0.761 0.52 0.699
Conflicts 3.73 0.924 0.898 0.79 0.891
Table 5.2: Summary of validity and reliability of the survey
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5.2.2 Agreement Level of Novation Requirements
The survey collected data regarding the level of agreement of participants about the novation
requirements. As noted in Table 5.2, comparing the means of each novation indicates that
both Requires and Includes have received a high level of supports from participants, while
the remaining requirements received less but were still supported. The level of agreement of
each novation will be discussed in detail In the following section.
5.2.3 Analysis of Level of Agreement on Novation
Figure 5.3 illustrates the level of agreement on all novation constraints based on participant
replies. Table 5.3 summarizes the statistics of all novation requirements. Using the Likert
scale, 5 is the highest value (strongly agree) and 1 is the lowest value (strongly disagree).
Table 5.3 indicates that the value ofmode for all novation requirements is 4, which represents
’agree’ on the Likert scale (Survey layout details is discussed in Appendix A).
Novation Number Mean Mode SD Minimum Maximum
Requires 249 4.1165 4 0.792 1 5
Includes 249 4.0803 4 0.783 1 5
Must-sub 249 3.811 4 0.884 1 5
Can-sub 249 3.887 4 0.820 1 5
Extends 249 3.975 4 0.761 1 5
Conflicts 249 3.739 4 0.898 1 5
Table 5.3: Comparative analysis of novations statistics
5.3 Cross Tabulation Analysis of Novations with Business Capability
In order to understand how two different variables are related to each other, the cross tabu-
lation analysis was employed. This analysis is most often used in categorical (nominal mea-
surement scale) data. A cross-tabulation is a two (or more) dimensional table that records
the number (frequency) of respondents that have the specific characteristics described in
the cells of the table. Cross-tabulation tables provide a wealth of information about the
relationship between the variables.
In this case, the two variables include novation requirements and the current state of
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business capability map of participant organization, as illustrated in Figure 5.9. In order
to make the data analysis more visual and easier to interpret the cross tabulation of no-
vations and state of business capability was also presented as a bar chart (Figure 5.10). It
was observed that regardless of the current use of the business capability map, the level of
agreement with novations remains high. The following provides the detailed analysis of the
cross tabulation of each novation constraint with the state of business capability.
• Cross tabulation of Requires and business capability: As shown in Figure 5.4, 44.8%
of participants with a formally defined capability map agree with Requires and 43.1%
have selected strongly agree. Interestingly, 54.1% of respondents with no capability
map have selected agree and 26.2% have selected strongly agree. In total, 57.4% of
respondents have selected agree and 1.6% strongly disagree. The level of agreement
remains high through this cross tabulation and the level of disagreement stays below
3%.
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Figure 5.3: Range of response for novation requirements
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Figure 5.4: Cross tabulation analysis of Requires and business capability status
• Cross tabulation of Includes and business capability: As shown in Figure 5.5, 55.2%
of respondents with a formally defined business capability have agreed with Includes.
In the same group 15.5% remained neutral. Only 1.6% of respondents with no busi-
ness capability map have selected both strongly disagree and disagree. In total 0.8%
selected strongly disagree with Includes and 50.6% selected agree.
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Figure 5.5: Cross tabulation analysis of Includes and business capability status
• Cross tabulation of Must Substitute and business capability: As shown in Figure 5.6,
55.2% of respondents with a formally defined business capability have agreed with
Must Substitute: this is the highest level of support for Must Substitute among other
categories of capability map possession. In the same group 15.5 % remained neutral.
Only 1.6 % of respondents with no business capability map have selected strongly
disagree and 9.8 % disagree. In total 0.8% selected strongly disagree, 7.6% disagree
with Must Substitute and 47.8% selected agree.
148 CHAPTER 5. QUANTITATIVE ANALYSIS OF NOVATIONS
Figure 5.6: Cross tabulation analysis of Must Substitute and business capability status
• Cross tabulation of Can Substitute and business capability: Figure 5.7 depicts 53.4%
of respondents with a formally defined business capability have agreed with Can Sub-
stitute. In the same group 8.6% disagreed with the novation. 0.0% of respondents with
no business capability map have selected disagree. In total 4.4% selected disagree,
21.7% neutral and 51.4% agreed with Can Substitute.
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Figure 5.7: Cross tabulation analysis of Can Substitute and business capability status
• Cross tabulation of Extends and business capability: Figure 5.8 shows 50% of respon-
dents with a formally defined business capability have agreed with this novation. 0.0%
of respondents within the same group have disagreed with Extends. The highest level
of disagreement belongs to the respondent in the informally defined map on ad-hoc
basis (3.9%). In total 2.4% selected disagree, 20.5% neutral and 52.6% agreed with
Extends.
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Figure 5.8: Cross tabulation analysis of Extends and business capability status
• Cross tabulation of Conflicts and business capability: Figure 5.9 shows 48.8% of re-
spondents with a formally defined business capability have agreed with this novation;
17.2% of respondents within the same group have disagreed with Conflicts; 57.1% of
respondents with an informally defined capability map selected agree which is the
highest level of agreement for this novation. The highest level of disagreement belongs
to the respondent in the formally defined map on an ad-hoc basis (17.2%). In total
9.6% selected disagree, 20.5% neutral and 48.2% agreed with Conflicts.
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Figure 5.9: Cross tabulation analysis of Conflicts and business capability status
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Figure 5.10: Bar chart of Cross tabulation analysis of novations and business capability
status
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5.4 Cross Tabulation Analysis of Novation with EAMaturity Level
Using the cross tabulation analysis, the novation data was mapped into the EA maturity
levels proposed by Ross et al. [2006b] (See Appendix:A). The aim was to gain insights about
the current practice of EA inside an organization, and the level of agreement with novation
constraints. As shown in Figure 5.17, participants with different levels of EA maturity level
have shown relatively high support. It can be concluded that, regardless of the currentmatu-
rity levels of EA, the proposed constructs remain meaningful and applicable. The following
provides the detailed analysis of cross tabulation of each novation constraint with various IT
architecture state.
• Cross tabulation of Requires and EAmaturity: As Figure 5.11 shows, the highest level
of support belongs to the respondents from the managed EA category (65.7%). Both
unmanaged and informal EA categories have shown 0.0% level of disagreement with
the Requires novation. The highest level of disagreement belongs to the repeatable
category. In total 1.6% of participants selected strongly disagree and 30% selected
strongly agree.
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Figure 5.11: Cross tabulation analysis of Requires and EAmaturity levels
• Cross tabulation of Includes and EAmaturity: As Figure 5.12 shows, the highest level
of support for this category belongs to the respondents from informal EA category
(57.4%). The well-defined EA category has shown 0.0% level of disagreement with
Includes novation. The highest level of disagreement belongs to the unmanaged EA
category (3.8%). In total 0.8% of participants selected strongly disagree and 30.5%
selected strongly agree.
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Figure 5.12: Cross tabulation analysis of Includes and EAmaturity levels
• Cross tabulation of Must Substitute and EA maturity: As Figure 5.13 depicts, the
highest level of support here belongs to the respondents from continuously improving
category (53.3%). The well-defined EA category has shown 0.0% level of disagreement
with this novation. The highest level of disagreement belongs to the unmanaged EA
category (3.8%). In total 0.8% of participants selected strongly disagree and 30.5 %
selected strongly agree.
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Figure 5.13: Cross tabulation analysis of Must Substitute and EAmaturity levels
• Cross tabulation of Can Substitute and EAmaturity: As Figure 5.14 depicts, the high-
est level of support belongs to the respondents from theunmanagedEA category (61.5%).
The same category has shown 0.0% level of disagreement with this novation. The
highest level of disagreement belongs to the unmanaged EA category (6.7%). In total
0.8% of participants selected strongly disagree and 21.7% selected strongly agree.
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Figure 5.14: Cross tabulation analysis of Can Substitute and EAmaturity levels
• Cross tabulation of Extends and EAmaturity: As Figure 5.15 shows, the highest level
of support belongs to the respondents from the well-defined EA category (65.3%). The
same category has shown 0.0% level of disagreement with this novation. Similarly,
both categories, includingmanaged EA and continuously improving, have shown 0.0%
level of disagreement with Extends. The highest level of disagreement belongs to the
informal EA category (4.9%). In total 0.4% of participants selected strongly disagree
and 24.1% selected strongly agree.
158 CHAPTER 5. QUANTITATIVE ANALYSIS OF NOVATIONS
Figure 5.15: Cross tabulation analysis of Extends and EAmaturity levels
• Cross tabulation of Conflicts and EAmaturity: As Figure 5.16 shows, the highest level
of support belongs to the respondents from the managed EA category (54.3%). The
same category has shown 0.0% level of strongly disagreement with this novation. The
highest level of disagreement belongs to the informal EA category (14.8%). In total
0.8% of participants selected strongly disagree and 18.5% selected strongly agree.
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Figure 5.16: Cross tabulation analysis of Conflicts and EAmaturity levels
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Figure 5.17: Cross tabulation bar chart of novations and EAmaturity Level
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5.5 Cross Tabulation Analysis of Novation with IT Architecture
The collected data regarding novation requirements was cross tabulated with IT architecture
to show if there are any patterns in their level of agreement and their current state of IT archi-
tecture (As illustrated in Figures 5.18 - 5.23). The classification of IT architecturewas adopted
from Ross et al. [2006a]. Figure 5.24 depicts bar charts of the cross tabulation analysis for
better interpretation. It can be stated that, regardless of the type of IT architecture, the level
of support remains relatively high for all the novation constraints. The following provides
the detailed analysis and description of cross-tabulated data between the IT architecture
categories and each novation requirement.
• Cross tabulation of Requires with IT architecture: As Figure 5.18 shows, the highest
level of agreement belongs to application solo of IT category (68%). The highest level
of disagreement belongs to modular IT architecture (3.1%). In total it can be observed
that 1.6% of respondents have selected strongly disagree, 2.8% disagree, 8% neutral
and 57.4% agree.
Figure 5.18: Cross tabulation analysis of Requires and IT architecture levels
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• Cross tabulation of Includes with IT architecture: As Figure 5.19 shows, the highest
level of agreement belongs to application solo of IT category (66.7%). Themodular and
application solo categories have 0.0% level of disagreement. The highest level of dis-
agreement belongs to standardized IT architecture (4.0%). In total it can be observed
that 0.8% of respondents have selected strongly disagree, 2.0% disagree, 8% neutral
and 57.4% agree.
Figure 5.19: Cross tabulation analysis of Includes and IT architecture levels
• Cross tabulation of Must Substitute with IT architecture: As Figure 5.20 shows, the
highest level of agreement belongs to application solo of IT category (52.9%). The high-
est level of disagreement belongs to standardized IT architecture (10.1%). In total it can
be observed that 0.8% of respondents have selected strongly disagree, 7.6% disagree,
22.5% neutral and 47.8% agree.
• Cross tabulation of Can Substitute with IT architecture: As Figure 5.21 depicts the
highest level of agreement belongs to application solo of IT category (68.6%). The
highest level of disagreement belongs to modular IT architecture (7.7%). In total it can
be observed that 0.8% of respondents have selected strongly disagree, 4.4% disagree,
21.7% neutral and 51.4% agree.
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Figure 5.20: Cross tabulation analysis of Must Substitute and IT architecture levels
Figure 5.21: Cross tabulation analysis of Can Substitute and IT architecture levels
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• Cross tabulation of Extends with IT architecture: As Figure 5.22 depicts, the high-
est level of agreement belongs to application solo of IT category (60.8%). The same
category has the highest level of disagreement among others (5.9%). In total it can
be observed that 0.4% of respondents have selected strongly disagree, 2.4% disagree,
20.5% neutral and 52.6% agree.
Figure 5.22: Cross tabulation analysis of Extends and IT architecture levels
• Cross tabulation of Conflicts with IT architecture: As Figure 5.23 shows the highest
level of agreement belongs to the rationalized IT architecture category (52.9%). Appli-
cation solo has shown the highest number of respondents selected disagree (15.7%).
In total it can be observed that 0.8% of respondents have selected strongly disagree,
9.6% disagree, 22.9% neutral and 48.2% agree.
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Figure 5.23: Cross tabulation analysis of Conflicts and IT architecture levels
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Figure 5.24: Cross tabulation analysis of novations and range of IT architecture state
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5.6 Applying Cluster Analysis Methods to Novation Requirements
The survey included multiple-itemmeasures regarding the maturity level of current EA and
IT architecture, maintenance of the business capability map and novation constraints. In
order to visualize and identify the overall patterns within the variables with different scales
(5 for acceptance, 6 for EA maturity, 4 for IT maturity) cluster analysis was used which was
suggested by Ketchen and Shook [1996] and Scott and Knott [1974]. As a statistical method,
cluster analysis categorizes observations into groups with similarities in their core concept.
A two-step cluster analysis was performed for data analysis using SPSS software. This sta-
tistical method identifies the segments in a data set through a preliminary clustering, then
applies hierarchicalmethods. This allowed the identification of variations in the assimilation
across inputs about EA and IT maturity levels, business capability orientation and level of
agreement with novating constraints. The data were polarized based on the respondent’s
background in IT and business.
First, the distribution of the clusters was examined through the dendrogram generated
by the Ward statistical algorithm: the outcome provided three clusters. In the second step,
the robustness of the clusters was evaluated through replication of the clustering process by
a random selection of sub-samples. The result appeared to support the stability of the clus-
ters. This two-phases procedure recommenced by Ketchen and Shook [1996] and Merchant
[2000].
5.6.1 K-means Cluster Analysis
The K-means clustering algorithm was performed to evaluate the stability of each domain.
It can be concluded that the three clusters best captured the patterns in the IT and business
domains. Table 5.4 presents the result of the K-means cluster analysis for the business do-
main. The number of cases in each cluster in the business domain includes 23, 62, 68, which
reduces the possibility that a cluster consisted only of deviations.
On the basis of the results for the cluster means analysis, certain trends can be identi-
fied. Firstly, Requires and Includes have higher means, indicating a greater level of support
in comparison to the other novation constraints. However, the difference is not signifi-
cant. Secondly, examination of the IT architecture maturity-level means (1.79) illustrates
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1 68 4.01 3.54 4.00 3.63 3.79 3.85 1.79 2.9 3.65
2 62 4.27 3.56 4.16 3.95 3.92 3.97 3.00 4.6 1.79
3 23 4.83 4.22 5.00 4.57 5.00 4.70 2.61 3.57 2.43
Table 5.4: K-means analysis for business domain ( feasible range from1 to 5)
that respondents mainly reside in the application solo category. In comparison, for the
business domain, support was high for each of the novations. It is also notable that there was
significant support from business domain respondents for the maintenance of a business
capability map.
Table 5.5 shows the results from the IT domain. Two clusters were identified (50 and 25).
The examination across clusters indicates a neutral statewith respect tomost of the novation
constraints, except for Conflicts and Requires, which attracted high levels of support. It can
be concluded that the EA level of maturity for IT respondents can be identified as informal,
with basic principles in place and repeatable practice.
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1 50 3.36 3.14 3.28 3.30 3.36 3.52 2.68 3.84 2.62
2 25 3.88 3.36 4.32 3.48 3.92 3.60 2.16 3.60 2.72
Table 5.5: K-means analysis for IT domain (feasible range from 1 to 5)
5.6.2 Cluster Comparison of Novation Requirements and Business Capability Status
Two step clustering was employed to identify any possible patterns with regard to different
business capability orientations and various novation constraints. The details of each cluster
is shown in Figure 5.25. FromFigure 5.26, it can be observed that respondentswith a formally
defined business capability map tend to highly agree with the novations. The category of
informally defined contains two clusters. One cluster has selected completely agree and the
other one has remained neutral for Can Substitute and Must Substitute but agreed with the
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rest of the novations.
Figure 5.25: Cluster sizes of business capability status
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Figure 5.26: Cluster comparison of novation and business capability status
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5.6.3 Cluster Comparison of Novation Requirements and EAMaturity Levels
Figure 5.27 presents the details of each cluster size of the current EA maturity level. Figure
5.28 depicts the patterns of these current EA maturity levels and the level of agreement with
novation requirements. It can be observed that the category of basic EA has mainly selected
agree. The well-defined EA has shown a high level of agreement with all of the novations
except for Conflicts, where it remains at the agree level.
Figure 5.27: Cluster sizes of EA maturity level
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Figure 5.28: Cluster comparison of novation and enterprise architecture maturity levels
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5.6.4 Cluster Comparison of Novation Requirements and IT Architectures
The details of clusters have been presented in Figure5.29. As Figure 5.30 shows, there are
two clusters with regard to IT architectures and novations. Both clusters are rooted in the
standardized IT architecture category. One has a higher level of agreement and the other
one has supported only the agree level.
Figure 5.29: Cluster sizes of IT architecture
5.6.5 Two-Step Cluster Analysis of Pluralized Data
The data presented in the form of a star chart for better visualization, where 1 represents
strongly disagree and 5 represents strongly agree (Figure 5.31), shows the distribution of
respondents and provides valuable insights about the trends in the data set. It can be con-
cluded that respondents from the business domain (Figure 5.32) supported the novations,
regardless of their level of EA practice ormaturity. The first cluster (bold line) presents a high
level of support of all the variables. The second cluster (dotted line) shows neutral support
for the sourcing arrangements. This cluster shares its major parts with the third cluster. Re-
spondents from roles associated with standard technology or IT architecture also expressed
high levels of support for the various novations. One can conclude that participants from
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Figure 5.30: Cluster comparison of novations and IT architecture
the business domain are more supportive of the use of novation constructs than those from
other areas.
The results from respondents in the IT domain have been visualized in Figure 5.31. On
the basis of these results, certain trends can be identified. The participants from the IT
domain seem to be significantly more polarised in terms of the views on the use of novation
constraints in certain circumstances. In particular, Requires and Conflicts received higher
support when there is a business capability map inside the organization and EA architecture
practices are marked as repeatable. The first cluster (solid line) presents a rather balanced
view on the sourcing arrangements. For most of the variables, this cluster shows neutral
support, except for Requires and Includes, which carry a high level of support. This can
lead to the conclusion that from the IT point of view, adoption of the sourcing arrangements
including Requires and Includes is feasible to perform. The second cluster (dotted line)
presents a slightly similar view, but with less support of the sourcing arrangements. This
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Figure 5.31: IT domain spider chart ( 2 clusters)
cluster also seems to have formally defined business capability with a distinct map.
5.7 Discussion on Survey Data Analysis
Our analysis indicates that the level of support for novation constraints varies markedly
depending on whether the participant background is in the IT or the business domain. To
achieve this insight, the data set was polarized on the basis of the participant’s job role.
Participants from the business domain (N=153) were highly supportive of the novation con-
straints. The level of support increased where IT architecture was identified as a standard
technology (2) with a well-defined EA practice (4). This reveals a significant correlation
between an organization having its business capabilities formally defined andhaving amod-
ular EA in place. On the basis of the results obtained, there is clearly an implication that, as
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Figure 5.32: Business domain spider chart (3 clusters)
an organization enhances its EA maturity level, it will most likely also have invested signifi-
cantly in establishing a capability-oriented practice. This finding is consistent with previous
research by Ross et al. [2006b] concerning EAmaturity. The comparison of the variations be-
tween clusters of business domain participants also reinforces this observation. The findings
in regard to the nature of the IT architecture and the EA maturity level for business domain
respondents suggests that the application solo category was generally associated with an
informal EA practice and an informally defined business capability. This highlights the fact
that the development of EA is an ongoing process: effectively capturing EA components and
architectural elements such as business capabilities requires a detailed understanding of the
value that they carry. Notably, as the empirical result reflects, in an informal EA context
where EA standards and frameworks have been defined and are informally implemented, IT
architecture tends to be placed in the “Standard Technology (2) and Modular (3)” category.
One can conclude that this is a consequence of an enterprise-wide perspective where the
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focus is on achieving efficiency through technology standardization in a business network.
The novation constraints can provide an underlying mechanism for incorporating architec-
tural knowledge into system planning. It can be inferred from our data that, as long as the
fundamentals and basic understanding of EA are in place in an organization, there will be a
reasonable level of support for novation constraints, such that they can be used to stabilize
(i.e., improve the coherence of) the network through the capture of the various arrangement
for outsourcing/in-sourcing across business network partners.
The analysis of results for IT domain participants indicates a low level of support for no-
vation constraints. However, the level of support varies depending on the type of constraint.
The novation constraints, such as Requires, Includes, and Conflicts, received a higher level
of support in comparison to the remainder. One can conclude that participants from the IT
domain tend to support constraints which are more likely to arise in the context of systems
integration activities that they might be familiar with (e.g., notions that correspond to data
definition concepts such as composition or dependency). Consequently, it can be stated
that realization of constraints such as Requires (which denotes the notion of a dependency
between artifacts) seems to be more acceptable in an IT context. Similarly, the Conflicts
novation constraint seems to receive a high level of support where a business capabilitymap
is formally defined for the organization. The level of support for the remaining novation
constraints, Must-sub, Can-sub and Extends, seems to be neutral. One can conclude that the
participants in our analysis tend to show less support for these constraints: they are more
likely to be of relevance from a business architecture standpoint as a means of capturing
correspondences between the artifacts involved in business networks.
In order for IT to be proactive in generating business value, the ability to provide certain
levels of integration and standardization is a must [Ross et al., 2006a]. Foreseeing these
standardization and integration requirements enables the executive management of a busi-
ness to make informed strategic decisions about the operating model of an individual or
a group of collaborating organizations (i.e., as occurs in business network models such as
orchestrated business networks and headquarters-subsidiary). The operating model of an
organization dictates the way in which tasks are allocated to its various divisions. It serves as
a link between its business strategy and detailed operatingmodels. The use of novation con-
straints helps shapes the design of an operational model, as it develops the critical selection
criteria for a suitable business network design and captures the behavioral expectations of
178 CHAPTER 5. QUANTITATIVE ANALYSIS OF NOVATIONS
different divisions of the business, both locally and globally. Traditionally, EA has been used
to capture different organizational and structural artifacts such as processes, information,
data, capabilities and applications through the use of various standardized representation
techniques ([Kaisler et al., 2005] [Niemi and Pekkola, 2009] [Tamm et al., 2011]). Logically,
this positions EA to enact strategy and deliver value to the business [Lange et al., 2012].
The developed list of novation constraints is expected to be a logical complement to the
current EA practice and has implications for planning, both internally and externally, at
the business network level, capturing the flow of novated operations within collaborating
partners. Business networks of collaborating organizations can be seen as a single, unified,
operating model where each partner delivers specific tasks and services. Using novation
constraints in this setting provides the business with valuable insights about the range of
alternatives and decision points arising in the context of the various business networks.
This has been discussed in our previous work including a methodology utilising novation
constraints in business networks [Bakhtiyari et al., 2015a].
5.8 Summary
This chapter provided the analysis of the data, collected through the online survey, with
regard to the level of agreement on the developed novation requirements. The statistical
analysis methods such as clustering and cross tabulation were employed to gain insights
about acceptance of novation and current practice and state, from both the business and the
IT perspectives. The overall empirical results indicated a relatively high level of agreement on
all of the novations. The cross tabulation of business capability data and novations indicated
that, regardless of the current approach towards defining andmaintaining amap, the level of
agreement was high (Figure 5.10). This stabilizes the developed constructs as an initial step
towards acceptance and deployment within the community of EA practitioners and research
in organizational modelling. The following chapter provides the business network planning
approach design.
Chapter 6
Multiple Case Study Analysis
This chapter presents and discusses the results of two case studies designed to explore at the
planning method for conceptualizing and implementing a multi-partner network business
based on the design proposed in chapter 4. The chapter is structured as follows. Section
6.1 provides an introduction and further addresses the focus of the case studies. Sections
6.2 and 6.4 represent the two case studies where each case includes the case background,
the operationmodel of the organization (Sections D to 6.6) followed by lessons learned from
case studies (Section 6.7) and a further detailed analysis of each case study Sections 6.7.1 and
section 6.7.2). Section 6.8 provides a summary of the several findings from both case studies.
6.1 Introduction
Reporting of the case study communicates the results and findings of the research. Yin [2013]
argued that the case study report does not follow any stereotypic forms such as a journal
article. However, this thesis adopts a set of characteristics for case study reports defined by
Runeson and Höst [2009], which in summary implies that the report should:
• provide the backgrounds of the studied case
• communicate a clear sense of the case
• provide basic data in focused form so the conclusions become reasonable for the reader
• articulate the researcher’s conclusions.
179
180 CHAPTER 6. MULTIPLE CASE STUDY ANALYSIS
Through the lens of the case studies with a narrative approach [Hosking and Hjorth, 2004],
creates reality through capturing the relational realities, the full impact of organizational
artifacts deployed via new arrangements introduced by network was captured. The impacts
(artifact extension and artifact alignment) observed in strategic contexts of business net-
works, previously discussed in chapter 2 including, headquarters-subsidiary, business net-
work orchestrator, virtual organization and following the analysis of contemporary technol-
ogy trends in socials networks commonly known as liquid workforces. This analysis sought
to investigate the requirements of the business network planning of the case organizations.
Thematic content analysis [Morphew and Hartley, 2006] of case organizations documents
such as annual reports, EA artifacts, EA models, a strategy document and materials from
the company website provided a detailed view of the organization background and current
operation structure, as detailed in the following sections. Thematic analysis is a commonly
used qualitative method to identify, report, and analyse data for the meanings produced in
and by people, situations, and events [Alhojailan, 2012, Fereday and Muir-Cochrane, 2006].
The two case studies presented are from a range of business sectors, and vary in size. The
common factor is that they have all developed EA to some degree to establish the alignment
between IT and business strategy. This enables agility, as essential changes in business strat-
egy can be easily communicated to IT executives, while the potential for IT-led capabilities to
redirect business strategy can be shared with business executives [Pereira and Sousa, 2005,
Zahra and George, 2002]. Table 6.1 1 gives an overview of the two analysed organizations.
Naskco Oil & Gas Ser-
vices
E-Government: One-
Stop Shop
Country U.A.E Australia
Industry Oil & Gas Public sector
Table 6.1: Overview of case studies
1Neither of the two organizations decided to remain anonymous.
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6.2 Naskco Oil & Gas Services
6.2.1 Case Background
This case study is based on qualitative insights conducted through Naskco Oil & Gas Ser-
vices. It covers Naskco operation and interactions with its business partners. Naskco is an
independent service provider to the domestic and international oil and gas industry. Naskco
2 specializes in design, engineering, procurement, exploration operation and development
management of upstream oil and gas facilities and structures. The organization provides
a capabilities range from feasibility studies through coring operations (characterizing pore
systems in the rock and model reservoir behaviour to anticipate and optimize production
base for both onshore and offshore projects) to manpower training and planning.
Energy has become an influential factor in the global economy. In this setting petroleum
oil and natural gas continue to be major energy sources, accelerating the development of
modern civilization. They are also increasingly dominant resources in the production of
man-made materials. This high level of demand necessitates the ongoing search for new oil
and gas fields and the development of facilities for the extraction of petroleum and natural
gas from the earth. This continuous endeavour requires networks of participants with evolv-
ing and dynamic natures, where it presentsmany interesting challenges for effective network
operation. Furthermore, modern traits like globalization, outsourcing and in-sourcing have
exacerbated uncertainty in strategic and operational planning within the industry.
The oil and gas industry includes a large number of small and medium sized organiza-
tions that provide services and technology to support the operations of the major oil com-
panies. The level of integration of these service providers, as part of the whole network of
partners, defines the effectiveness and efficiency of any operation in the oil and gas industry.
While energy producing giants have the financial means to explore the Earth’s petroleum
andnatural gas reserves, the development of oil and gas fields requires products and services
that are more economically provided by a specialized industry: the oilfield services industry
[Kelland, 2014]. The oil and gas industry consists of three prominent sectors (Figure 6.1):
upstream, midstream and downstream. Upstream refers to the grass roots of the oil and gas
2The case study focuses on the interaction between Naskco and its business partners, including related
Government agencies, business partners and third-party service providers during an upstream oil & gas
operation.
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i.e. the process of the extraction of oil. Midstream refers to processing and transportation.
Downstream refers to the commercial side of the oil and gas industry i.e. refining the oil for
end use through gas stations and retailing of oil.
Figure 6.1: The overview of the oil and gas industry
The further description on Naskco operation can be seen in Appendix:D
In order to identify the business capabilities mapped into each value stream stage, the
numbered business capability map is presented in Figure 6.4
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Figure 6.2: Mapping value streams to business capabilities
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Figure 6.3: Mapping value stream stages to business capabilities
6.3 Framing Business Network Operation
The networked operation includes a range of business partners such as related government
agencies, operating organizations (operation orchestrator), drilling contractors, mud ser-
vice providers. In such an extensively subcontracted business environment, organizations
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Figure 6.4: Reference business capability map
with different operational model must work closely during an operation, often via inter-
organizational teams. This poses considerable planning and management challenges. Fig-
ure 6.5 provides a depiction of the upstream oil and gas industry framework. It illustrates a
high-level business network capability map of upstream oil and gas in the middle and iden-
tifies all the associated parties, including service provider partners and related government
energy agencies, network regulators, network orchestrators and downstream companies, as
network consumers. The common goals across the different initiatives reflect the major
objectives, such as committed to excellence in their provided services and capabilities; and
conducting business in a consistent and transparent waywith all business partners. It strives
to maintain the trust and confidence of various stakeholders, as well as all others affected
by the operations, through its business networks and its seamless integration of operations
across business partners in the distinct role described in detail in the following.
• Mud (logging) and geology service providers: organizations that deliver core drilling
fluids service such as Mud. It is a vital part of drilling operations. It provides hydro-
static pressure on the borehole wall to prevent uncontrolled production of reservoir
fluids, lubricates and cools the drill bit, carries the drill cuttings up to the surface.
They also provide well logging analysis services to control its chemical and rheological
properties.
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• Drilling service providers: organizations that provide a type of oil extraction in which
wellbores are drilled through the seabed or land.
• Government services: these services are provided by government agencies to regulate
the operation in oil and gas fields (e.g. health and safety, environmental regulation)
• Consumer networks (downstream phase) mainly concerns refineries, storage and de-
livery to customers through various transportation networks. Further, the downstream
phase involves processing the materials collected during the upstream stage into a
finished product. It further includes the actual sale of that product to other businesses,
governments or private individuals. The type of end user will vary depending on the
finished product. Regardless of the industry involved, the downstream process has
direct interaction with customers through the finished product.
• Network orchestrators are concerned with empowerment of network players where
they bring various partners together so that they can benefit from a wider business
network and can increase collaboration and opportunities.
• Network regulators include those stakeholders with concerns regarding industry oper-
ation standards and code of conduct or safety and environmental regulations designed
to protect the surrounding soil, water and air from pollution.
A number of activities are required to support the operation of the oil and gas industry
ranging from legal and economic analysis, exploration anddevelopment through to business
administration support. Figure 6.6 provides an overview of the different roles which can be
within other collaborating organizations in an upstream oil and gas operation. This brings
into view the interactions between different roles, which need to be continuous in order
to deliver the service. To maintain a coordinated operation supported through network
partners, as shown in Figure 6.5 service providers need to ensure that services are integrated
(technically and operationally) through the framework and the references, for descriptions
of their functionality, application documents, eligibility rules, scheduling, role descriptions,
obligations, policies and permissions. Such a level of transparency can be used to support
the different interactionpoints needed as part of theNaskco operation, reflecting its different
capabilities.
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Figure 6.5: Upstream operation framework
Figure 6.6: Key roles in oil & gas operation
The framework can be seen as a capability level1 across Naskco which captures a range
of service provider organizations and also other stakeholders involving the operation man-
agement and policy makers. Through the analysis of the Naskco operation, it was observed
that the upstream segment starts with the operating company (Naskco) triggering the formal
process of obtaining permits to explore oil and gas fields through sending a Request For
Proposal (RFP) to the minister. Most of the administrations especially, in the initial phase of
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the project, deals with government legislation, standards and policiesmanaging the onshore
and offshore oil fields.
Figure 6.9 presents an ArchiMate model of the operational architecture in the oil and
gas industry, illustrating the range of different activities to fulfill the operation goals and
needs. These involve integration of capabilities provided by the government agencies, the
drilling contractor and the geology service provider. Naskco as the “operating company”
leads the operation, bringing in all the collaborating parties and coordinating the integra-
tion of their resources, services and capabilities. A number of roles (illustrated in Figure
6.6) are interacting at a certain phase of the operation, although some of them carry wider
responsibilities; examples the include company man and the driller. The data captured
from the operation planning documents showed the two two major processes involved in
the upstream operation .
• TheOil andGas rights disposition involving interactionswith related government agen-
cies. Through this process Naskco provides evidence regarding their request to con-
duct an exploration (e.g operation history, regulation compliance, different adopted
standards for delivery a high level service). The interactions take place viamulti-channels.
• Seismic survey concerns analysing the features of the area for identifying the appro-
priate place for drilling.
• Excavation planning and preparation involves coring and setting up for the drilling
operation. This phase contains a number of interactions as well as collaboration on
the rig as the job starts, so different service providers and their crews and equipment
must be ready. The captured core needs to be analysed by the logging engineer and
geologist, which can cause interruptions to other roles such as the toolpusher, as their
role concerns the core operation planning and set ups.
Operation in upstream oil and gas industry depends on the capabilities provided by the
business partners [Möller andTörrönen, 2003]. As organizations growoperational and strate-
gic links, business networks become complex. This business network is composed of the
combination of integrated, loosely coupled organizations and their networks of partners.
The network operates in a balanced centralized controlling with local empowerment ([Mal-
one, 1997]); it is operationally independent, holistically forms aheterogeneous networkwithin
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networks. Heterogeneity refers to the degree of dissimilarity among business partners [Med-
jahed et al., 2003]. Furthermore, all individual organization may establish different strate-
gies, from a semantic perspective, to conduct their operation and to comply with the busi-
ness rules and regulations of the network. In the context of oil and gas, there may be struc-
tural heterogeneity at the business process layer within each partner or business rules and
standards in the they conduct their operation. In the upstream oil and gas networked op-
eration, there is a degree of compliance of a partner to the global rules. Service providers
and business partners operate independently, which allows them to have more local control
over the implementation and operation of services as well as and flexibility to change their
processes without affecting each other; however they have to abide by the global rules and
network regime controlling the overall operation. Network partners are linked in a loosely
coupled manner and exchange business information on demand.
The Naskco framework incorporates a number of business partners and government
agencies forming different network situations.
• The Naskco framework and its relationship with the different business partners and
service providers form a headquarters-subsidiary context, in that Naskco as the op-
erating organization coordinates the integration of service and capabilities, the def-
inition, implementation, and regulation of the operation with the different service
providers and government agencies. The Naskco framework regulates which inter-
actions take place through the framework and how different high level capabilities
delivered through sub-level capabilities by a partner service company (e.g. drilling
manager needs to use services offered by project manager (company man) regarding
installing the equipment and tools on the rig).
• A business network orchestrator context can be seen between Naskco as the operat-
ing company and its different providers (e.g.integration of services during the drilling
operation, requires orchestration between logging engineering and driller.
• A virtual organization that could be seen through delivering a service was created en-
tirely through resources and processes drawn from service providers. For example,
resources from a drilling service provider can be used within the excavation operation
where other service providers handles the drilling waste.
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• Liquid workforce was not identified in the architecture of Naskco while the case study
was conducted. However, Naskco has initiated developing a prototype to use of online
platform for their training andmentorship purposes and it is still under testing.
6.3.1 Novation Requirements in Oil and Gas
This section manifests the realization of each global capability through local capabilities
within business partners, where the novation constraints can be assigned to specific opera-
tional artifacts such as resources and business processes. This is based on the concepts that
were developed in Table 4.1.
Figure 6.7: Upstream oil and gas novation requirements
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Requirement 1 : In the context of explorationmanagement (global capability), reservoir mod-
elling & planning capability requires drilling OPS management capability. For the opera-
tionalisation through resources, a project manager (company man) from an operating orga-
nization requires a drilling manager from a drilling service provider organization .
This corresponds to the scenario of augmenting an operation where the skill set of the
drilling manager is required in order to broaden the range of capabilities provided by the
company man from the operation orchestrator. Figure 6.7(a) illustrates the associated no-
vation requirement. In this case, the novation requirement is indexed via exploration man-
agement that has the local drilling operation management capability at a service provider
partner and the reservoir modelling and planningmanagement at the operations orchestra-
tor levels (Naskco).
Requirement 2: In the context of procurement management (global capability), product ful-
filment management capability includes transportation management capability. For the op-
erationalisation through resources, a toolpusher uses the skills provided by the floorman of an
infrastructure service provider partner within its operation.
This corresponds to the scenario when there is functional dependency between the ca-
pabilities, such as the operation management delivered by Naskco’s toolpusher to the third
party floorman capabilities, with regard to orchestrating the operation. This shows that
Naskco, as an operating company orchestrates its skilled crewwithin a third-party operation.
This ensures compliance with the regulation on the rig, such as health and safety and seam-
less operation. This scenario is indexed via a procurement management capability which
has a direct local product fulfillment capability at Naskco and transportationmanagement at
a infrastructure service provider partner. The associated novation requirement is illustrated
in Figure 6.7 (b).
Requirement 3: In the context of compliance and audit management (global capability),
production optimization management capability must substitute oil extraction management
capability. For the operationalisation through resources, a logging engineer from a geology
service provider partner must substitute a project manager (company man) within its opera-
tion.
This scenario corresponds to a change in the operation mode on the rig. The novation
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requirement is indexed via compliance and audit capability with both corresponding oil
extractionmanagement local capability at the service provider partner and production opti-
mization management at operating company (Naskco level). This provides the mechanism
to comply with environmental and operational regulations and policies. This means pro-
duction stops so that the logging engineer must replace the project manager to identify any
drainage signs, Naskco has to ensure that the required actions are in place, such as injection
operation, or termination of production. This has been illustrated in Figure 6.7 (c).
Requirement 4: In the context of drilling operationmanagement (global capability), construc-
tion equipment management capability can substitute installation management capability.
For the operationalisation through resources, an installationmanager from a service provider
partner can substitute a toolpusher from drilling service provider.
This corresponds to the situation where different alternatives can take place. Naskco as
the operating company can integrate capabilities delivered by its partner for initiating the
drilling operation. The novation requirement is indexed via drilling service management
that has the local installation management capability at a service provider partner and con-
struction equipment management at another service provider. This provides an alterna-
tive operating, stream allowing qualified staff from a partner to undertake a task embedded
within the Naskco operation. This is illustrated in Figure 6.7 (d).
Requirement 5: In the context of operationmanagement (global capability), installationman-
agement capability extends deep water installation management capability. For the opera-
tionalisation through resources, an installation manager extends the capabilities provided by
a barge engineer from a drill ship service provider.
This corresponds to a situation when Naskco can change the deployment of capabilities
provided by its service provider. The novation requirement is indexed via operation man-
agement, which has the local deep water installation management capability at a partner
and the installation management capability at Naskco level. This novation requirement is
illustrated in Figure 6.7 (e).
6.3. FRAMING BUSINESS NETWORK OPERATION 193
Requirement 6: In the context of operationmanagement (global capability), installationman-
agement capability conflicts deep water installation management capability. For the opera-
tionalisation through resources, an installation manager conflicts with the capabilities pro-
vided by a barge engineer from drill ship service provider.
This corresponds to a situation when Naskco has to comply with health and safety regu-
lations imposed by government energy agencies. This involves inspecting the installations.
However, the same party that installed the infrastructures cannot be used to perform the in-
spection tasks. The novation requirement is indexed via operation management, which has
the local installation management capability at Nascko level and the deep water installation
management capability at a service provider level. This novation requirement is illustrated
in Figure 6.7 (f).
6.3.2 Enterprise Architecture Layer
Novations can be used to match the skill sets of the key operational roles shown in Figure
6.6, offering a cognitive efficiency where novations provide the ground for interconnecting
different service providers and for capturing functional dependencies during various phases
in an operation. This enhances the quality of the upstream oil and gas industry performance
and the resource utilization during major activities such as sampling, installation, drilling,
extraction and the termination of a well. The novation requirements offer the basis for a
range of potential sourcing arrangements in the context of workflows during an operation.
Figure 6.8 illustrates the examples of applied novation requirements within the context of
the roles and their skills set. Each role resides in a hierarchical structure within a business
partner and carries a certain set of skills in an operation context.
Figure 6.9 presents an ArchiMate model of the operational architecture of the Naskco
Group, illustrating the range of different activities and processes to fulfill the operation goals
andneeds. ArchiMate provides an integrated view for describing the design, implementation
and operation of business processes and organization structures associated with enterprise
architecture, including the operating company as an orchestrator, and across its distinct
business partners and service providers. These involve integration of capabilities provided
by the operating company, government agencies, drilling contractors and geology service
providers to increase their overall operational effectiveness. This can be realized through
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Figure 6.8: Key roles functional dependencies
four main processes:
Oil and Gas Rights Disposition: In the upstream oil and gas, before any operation is
initiated, an organization must file a report to illustrate its legal identity (corporation, busi-
ness partners, financial security). The report must be sent to the appropriate district office
6.3. FRAMING BUSINESS NETWORK OPERATION 195
and relevant government energy agencies for initial evaluation. The selected organizations
can submit a Request for Posting (RFP) which initiates the oil and gas rights disposition
process. If the Minister accepts the proposed location of the operation, the process for
reviewing the RFP will be launched. The following phase is a Call for Bids which leads to
issue a permit to drill for a successful qualified bidder through a competitive process. The
disposition rights are governed and evaluated by the government regulations concerning
environmental, operational and industry rules and standards.
Exploration andSeismic surveys: This phase centres on deploying geographical science,
initial sampling and technology to investigate the location in order to identify the potential
oil and gas fields and resources and the construction of undergroundmaps of deposits. Sub-
sequently, reservoir maps determine the feasibility and commercial value of commencing
a drilling operation. These activities are facilitated by the drilling service provider and the
project manager (company man) of the operating company which is in charge of initial
sampling drills and analysing it. The seismic operation in this phase has to be complied with
government regulations in order to decrease the level of destructive impacts on wildlife, wa-
ter resources and the landscape as a whole. This will be maintained by compliance officers
throughout the exploration operation.
Set up the Operation Site: The operation site can be either offshore or onshore. An on-
shore operation requires construction of access roads to the operation site for transporting
the rig and other related equipment and tools. Consequently, the delivered equipment and
the rig need to be assembled and tested before starting the operation. The installation has to
comply with operational, environmental and health and safety regulations, which are set
out to frame the standards for any business activities in the natural resource field. This
phase is facilitated through the coordination of the floorman from a rig service provider,
the toolpusher from operating company and the drilling manager from a drilling service
provider. This phase requires following the compliance steps with regard to the work ac-
tivities. Toolpusher (operating company) needs to confirm the work instructions and the al-
located tasks so that potential hazards can be identified andmanaged prior to commencing.
The toolpusher coordinates the installation activities which are performed by the floorman
through determining the set of required services based on the drill plan. The inspection has
to take place in order to ensure the solid structure of the rig, the accuracy of positioning of
the equipment, and stabilisation of drill. The compliance needs to be passed and approved
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prior to commencing any drilling operation.
In the case of offshore operation, the development of wells occurs through using a drill
ship unit. Although the unit is delivered with most parts assembled, it is still subject to
comply with regulations and needs to be inspected. The main challenge in this stage is
positioning and stabilization the rig in the correct location. There are different types of
drill ship units available and the operating company selects rigs that are specifically suited
to the operation specifications. This phase includes the coordination of tasks between an
installation manager and a barge engineer from a drill ship service provider. The barge
engineer is responsible for delivering the rig to the drill site and for stabilizing the barge and
drilling deck above the waves. The installation manager uses different capabilities provided
by the drill ship service provider to stabilize the drilling deck. Prior to any drilling operation,
health and safety and operational regulations have to bemet. The compliance checks cannot
be administered by the same party that was in charge of delivering the tasks or services,
so that the integrity of the regulations will not be compromised, and so any issues can be
reported andmanaged prior to drilling.
Production Phase and Monitoring: This phase commences with the completion of the
drilling operation. The operating company ensures that all the regulations are met prior to
extracting oil and gas from thewell. While extraction takes place in the production phase, the
operating company is responsible, by the regulations, to continue monitoring the reservoir
surface through using a geology service provider. Consequently, any changes in reservoir
status need to be reported to the project manager in the operating company for a quick re-
sponse. The operating company continuesmonitoring the reservoir after the initial response
and makes the final decision, which can range from deceasing the level of extraction, gas
injection into the well to pressurize reservoir or termination of the production phase due to
ecological risks, and water pollution.
6.3.3 Operational Level (Business Process Layer)
The operational level includes business processes to achieve the strategic goals of the net-
work. This occurs through implementation of strategies through predetermined processes
[Misra, 2013]. The aim is to acquire, maintain, and pay for resources needed for a networked
operation. Figures 6.10, 6.11, 6.12, 6.13, 6.14, capture the detailed interactions between
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business entities within each distinct partner, based on the developed mapping in Tables
4.7 and 4.7. The interactions are illustrated as a sequence of the activities and the message
exchange patterns between the partners. This has been depicted by using ArchiMate, where
business partners are captured through business roles which correspond to lanes in BPMN.
The messaging connectors, business rules and regulations and the actual triggered tasks
can bemodularized into novation constraints which capture the artifacts interactions within
each business partner. The novations can offer a range of adroit approaches to the network
strategic and operation planning including:
• They manifest functional dependencies and corresponding artifacts as underpinning
mechanism for in an operation context.
• They can be used to identify qualified human resources matching the required speci-
fication to complete a task during any operation in upstream oil and gas.
• They can be used to identify suitable resource/service/capability substitution, delega-
tion and escalation arrangements which are independent of local process or techno-
logical considerations.
• They canoffer amechanism to foresee any in-sourcing or outsourcing situationswhich
might lead to completing a task through a service provider.
• They canbeused to formalise the integration and compatibility of resources/services/capabilities
from one business partner with these other qualified partners.
• They canoffer amechanism todefine the constraints among the resources/capabilities
within different partners, where the operating company can restrict the operation of a
service provider in a given situation.
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Figure 6.9: ArchiMate model of upstream oil and gas operation
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Figure 6.10: The illustration of Requires novation in ArchiMate
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Figure 6.11: The illustration of Includes novation in ArchiMate
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Figure 6.12: The illustration of Must substitute novation in ArchiMate
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Figure 6.13: The illustration of Extends novation in ArchiMate
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Figure 6.14: The illustration of Conflicts novation in ArchiMate
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Requirement 1: In the operationalisation through business processes, an operating company
requires a drilling service provider partner.
This is to be seen through message exchange interactions between an operating com-
pany and a drilling service provider at the business process level. Figure 6.10 illustrates the
sequence of activities of acquiring a sampling service from a drilling service provider for
exploration purposes in an oil and gas field. The “requesting sampling service” activity is
the trigger for a sequence of message exchanges such as confirming and booking, initiating
the requested sampling operation and receiving a completion of service notification, which
leads to sending out the invoice. The activity “request start sampling service” within the
operating company, invokes the “start initial drilling and sampling” task within the drilling
service provider activity set, to remotely initiate the sampling for exploring operation the op-
erating company (It is illustrated via fragmented borders in Figure 6.10). The service provider
operates separately from the operating company context. After receiving the completion of
task notification, the service provider can proceed to invoicing task. This scenario can be
materialized into a Requires novation constraint where exploring operation of the operating
company requires the sampling service provided by the drilling service provider.
Requirement 2: In the operationalisation through business processes, an operating company
uses a rig service provider partner within its operation.
This is to be seen through message exchange interactions between the operating com-
pany with a rig service provider at the business process level. Figure 6.11 illustrates the se-
quence of activities of setting up a rig and its associated equipment and infrastructures, such
as power systems, circulating system and auxiliary equipment. The activity “send proof of
delivery” confirms the delivery of required parts for the rig set up operation. The next task for
the service provider is to “assemble rig infrastructure”, which is triggered by and ran within
the context of the “set up rig power system” task. “Assemble rig infrastructure” runs locally
in the context operation of the operating company (it is illustrated via use of colours and
fragmented boundaries); however, it has its external reference process for remote initiation
and termination of a service. This scenario can be materialized into a Includes novation
constraint.
Requirement 3: In the operationalisation through business processes, an operating company
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must substitute a geology service provider partner within its operation.
This is to be seen through message exchange interaction patterns between a geology
service provider and an operating company. Figure 6.12 illustrates the sequence of activ-
ities, which leads to changing the operation mode on a rig in order to comply with the
environmental, operational and regulatory compliances. During the production phase the
logging engineer continuesmonitoring the reservoir level to complywith environmental and
operational regulations and policies. If the outcome of “provide validation via simulation”
indicates any drainage, the logging engineer notifies the project manager, which triggers
a remedial operation including stopping the production in order to follow the compliance
regulations and to determine the future of the well and production (The substitution of ac-
tivities within different partners is illustrated via use of colours and fragmented boundaries).
This can be formed into a Must substitute novation constraint.
Requirement 4: In the operationalisation through business processes, an operating company
extends the capabilities provided by a drilling service provider partner.
This is to be seen through the message exchange patterns between an operating com-
pany and a drilling service provider. Figure 6.13 illustrates the set of activities which are
involved in acquiring a drilling service and positioning the rig. After the delivery of drill
ship was confirmed, the installation manager requests the stabilization service from the
drill ship service provider. The installation manager (from the operating company) extends
this service by using it to ensure stability of infrastructure for a deep water operation and
compliance check. The service offers an extensible setting which allows changes based on
operation conditions and requirements (The extension of activities is illustrated via use of
colours and fragmented boundaries). This can be materialized into an Extends novation
constraint where a service offered by a business partner can be extended (specialised) in
order to perform an activity within the operation of another business partner.
Requirement 5: For the operationalisation through business processes, an operating company
conflicts with the capabilities provided by a drill ship service provider partner.
This is to be seen through the message exchange patterns between an operating com-
pany and a drill ship service provider. After the installation activities shown in Figure 6.14,
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an inspection service request will be sent out to the service provider which triggers the com-
pliance check activities. If the installed infrastructure does not pass the inspection, the
drilling operation cannot proceed. This requires operating company to stop any drilling
activities until further notice from the service provider. A passed inspection notice will be
followed by an inspection report and service invoice payment. Figure 6.14 shows the process
schema within each partner is semantically incompatible (stop drilling, start operation) and
exclusive from each other (The conflict of activities within different partners is illustrated
via use of fragmented boundaries). This incompatibility can bematerialized into a Conflicts
novation constraint where it captures the consideration of the business operation rules and
compliances.
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6.4 E-Government: One-Stop Shop
6.4.1 Case Background
In government, the network terrain can be seen in the multitude of agencies, across the
different jurisdictions responsible for delivering services as diverse as passport and visa is-
suance, unemployment benefits, birth registrations and property titles, as well as complex
community protections requiring closemulti-agency collaborations such as emergencyman-
agement, environment protection andmanaging epidemiological spread of diseases.
By operating as distinct fiefdoms over many years, agencies have duplicated data, non-
standard processes and process redundancies, stovepiped customer channels and other im-
pediments, all conspiring to create the notorious “red tape” and customer inconvenience
expected of government, out of step with the higher degree of satisfaction and turn-around
customers experience in the private sector and digital business. This has made it difficult to
effectively implement key reforms over the past decade, whenmany governmentsworldwide
have come under increasing pressure to foster service delivery practices based on citizen
needs [Cordella andTempini, 2015], expectations andpreferences, while drastically reducing
operational overheads anddemonstrating increased operational efficiencies. The challenges
for transformation are compounded by the hierarchical nature of government [Vaast and
Binz-Scharf, 2008]. It is one thing for banks, for instance, to expose products and services
through central portals delivered through their internal units and closely coupled partners.
In government, these units are completely separate businesses, mandated through inde-
pendent pieces of legislation and typically separate ministries, with entrenched and highly
redundant operations.
Many e-Government initiatives have, in fact, addressed the strategic imperative of customer-
oriented service delivery by standardising channels, such as central portals, integrated con-
tact centres and shared service centres [PricewaterhouseCoopers, 2012]. These have achieved
some improvements, especially in terms of the insights available to citizens and channel
operators into the wide range of information, services, news and events available from agen-
cies, and the first steps involved in accessing them. However, the delivery of many services,
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for instance unemployment benefits, visas and property titles, can be complex, with intri-
cate application forms and supportive documentation, multiple andmulti-location interac-
tions, multiple referrals to other services to obtain different pieces of information, multiple
variants of the same conceptual services appealing to different customer categories and
situations – all amounting to lengthy delivery times, ranging from days to months. Thus,
this provision of central portals or integrated contact centres merely masks downstream
service delivery inefficiencies and latencies, which customers inevitably encounter beyond
initial search. This, as well as the opportunity for cross-agency service integration, remains
bottlenecked within the conventional operational stovepipes of themulti-agency, politically
charged landscape of government.
In Australia, the federal, state andmultiple local governments have embarked on whole-
of-government service delivery transformation initiatives, generally referred to as One-Stop
Shop (OSS). As the name suggests, OSS strives to provide a uniform and customer-centric
approach for the full lifecycle of service delivery, across all of government, as though it were
one agency. Significant international examples include UK Direct Gov (UKOnline), Hong
Kong Online, and Service Canada. They highlight the similarity of vision and strategy across
different jurisdictions, and the complex operational and technical frameworks necessary to
materialise anOSS vision. Key capabilities include the ability for citizens to discover services
relevant to their needs and contexts3; to access for consumption of services across multiple
channels; to have consistent but also personalised interactions with services, regardless of
the provisioning agency; and to make payments and track service progress through to fulfil-
ment.
OSS realizes service delivery across multiple channels, service providers, and systems,
removing government ‘stovepipes’ and inefficiencies which require customers to navigate
across separate government agencies to meet their needs. The strategy aims to increase effi-
ciency, consistency, self-reliance and trust of citizens accessing the diverse range of services
provided by the government.
The OSS platform extends upon the call centre or service centre approach, with standard
service delivery operations linked across customer-facing staff and back-office processes.
3These may be concrete in nature, like obtaining a driver’s licence, or uncertain, like the discovery of a toxic
weed in the garden, presenting uncertainties about which services or agencies are relevant. Contexts may be
closely related to customer stages of lifestyle, for example life events such as the birth of a child, leading to the
need for many and ongoing services
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The difference is that it involves a diverse range of customer channels, diverse agencies,
diverse services and a varying complexity of service delivery life-cycles, as exemplified, for
instance, by the difference between obtaining a free document and obtaining a business
license. The OSS is governed and operated throughmultiple agencies with distinct charters,
not all of which come under the regime of that business. Figure 6.15 provides a general
illustration of the OSS in operation, bringing into view of the multi-agency interactions,
which need to be freed from friction in order to deliver the service delivery value proposition.
Figure 6.15: Overview One-stop shop current state
As seen in Figure 6.15, government agencies register services for central, multi-channel
access. Once registered, with their individual processes, business rules and application forms
exposed to the wider government, other agencies can aggregate services into value-added
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offers, for example a business formation service can be aggregated out of individual busi-
ness license provision services, a business opportunity locator, and a variety of supply chain
interfaces. Customers can discover services across standard channels for the government,
such as different web sites, mobile devices, call centre or service centres. They can discover
services, access and pay for services.
6.5 Networked OperationModel
Figure 6.16 illustrates the value streams of OSS which decompose into end to end activities
creating a result for a customer. Concierge and customer service advisor (CSA) staff access a
number of service locators through a directory engine including:
1. Queensland Health QFinder
2. Community Services locator (including Child Safety)
3. Executive Directory
4. Police Station locator
5. Courthouses Service locator
6. Queensland Shared Services (QSS) service locator
7. Government Service Office Locations locator
The Community Services locator records provide a URL link to the address and contact
information held in the Queensland government directory. Concierge and CSA staff are
encouraged to use these service locators to search for referral phone numbers, rather than
the government directory for particular services (i.e. courts and police stations), as it is
assumed that the agency service locators havemore accurate and up-to-date data. For Child
Safety and Queensland Shared Services enquiries, concierges have a scripted referral search
using these locators.
The Police Station locator enables Concierge and CSA staff to search for police stations
within police station types and locations. A manual transfer process is always used. The
Courthouse service locator enables the public to search for address and contact information
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Figure 6.16: One-stop shop value streams
for individual courthouses throughoutQueensland. TheQueensland Shared Services locator
lists contacts for agency staff in agencies that are provided services. The Government service
office locations list includes combined service centres and Queensland Government offices.
This list is available on the Queensland Government public website.
6.6 Framing Business Network Operation
To improve access and integration to services across different agencies in the government, a
central broker can be used as a connector between front-end channels and backend agen-
cies. The broker can mediate interactions to operations and systems in different agencies,
and return responses in a presentable way to the channel being used. The broker can even
be involved in collecting service payments and distributing these to the different providers
212 CHAPTER 6. MULTIPLE CASE STUDY ANALYSIS
involved. The OSS requires the integration of loose-coupled processes across channels, bro-
kers and agencies, ensuring that data and systems are invoked with the right format and
protocols. Figure 6.17 provides a depiction of theOSS framework, generally applicable across
the different OSS initiatives. It illustrates a high-level depiction of an OSS framework, bring-
ing into view the key actors and broad interactions between them. On the right hand side of
the figure are the government service providers (e.g. transportation, education, health and
lands departments), which provide exposure of their services through the OSS framework,
meaning that while they run inside business and IT environments assigned by the providers,
they are discoverable and accessible, and can be tracked and paid for through other compo-
nents of the framework.
Figure 6.17: One-stop shop framework
To centralise service delivery mechanisms, providers need to publish services into a cen-
tral directory through the OSS framework and to allow for these services to be integrated
through the framework with “backend” systems. Certain parts of service delivery, such as
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payment, need to be offset through central payment engines, which allows service fees to be
collected and passed on to providers and other parties involved in their delivery.
On the left-hand side of Figure 6.17 are the various central channels which allow different
services to be accessed by citizens. These include call centres, service centres (shop-fronts),
web sites (typically supporting different customer segments, e.g. general, aged, parents
and child care, business) and private sector outlets (e.g. land developers and banks can
drive dedicated channels for accessing services associated with their businesses). With tech-
nological advances, mobile, and, increasingly, social media sites are quickly emerging as
popular channels for service consumption. For such diverse, multi-channel service delivery,
channel providers need to “plug into” theOSS framework and demonstrate front-end service
delivery competence. In addition, service providers need to ensure that their services can be
flexibly presented to the distinct presentation applications used by different channels, and
that different channels can be used for delivery of the same, long-running service instance
through different sessions.
At the bottom of Figure 6.17 are service stakeholders, who are not directly involved in
service delivery, but have a designated role in the particular network of specific services: for
example, national directory providers who need to reflect services exposed at state or local
government levels, would provide access to descriptions of those services exposed through
the OSS framework.
The NSW 4 and QLD 5 governments, at the state level, have pursued more collaborative
OSS developments through lead agencies in varying ways. Service NSW governs and imple-
ments the OSS model, operates the whole-of-government channels (call centres, web sites)
and through these develops integration to backend agencies. Queensland Government’s
One-Stop Shop ImplementationOffice similarly governs anOSS capabilitymap anddifferent
projects to implement its capabilities. However, it has no central operational role in the
delivery of services, unlike Service NSW, but instead coordinates different projects, aiming
to subsequently integrate these into a whole.
In the OSS framework depicted in Figure 6.17, the OSSmodel strives for seamless service
delivery across a network of collaborating partners in distinct roles:
4New South Wales
5Queensland
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• Multiple “front-end” channel providers operating dedicated customer interface chan-
nels, e.g. integrated contact centres, Web sites for different audiences cutting across
agency and service domains, standard shop fronts, and specialised work centres. This
channel helps customers to search for persons and services information throughmul-
tiple channels, including: 1)Call centres for whole-of-government (Smart Service Call
Centre) and agencies 2)Whole-of-government (QGAP) and agency service centres 3)Whole-
of-government (franchise) and agencyweb sites 4)Business contacts formore complex
service interactions with government, generally from businesses.
Online service delivery realized through the Internet channel for One Stop Shop is
being provided through a number of Web Franchise, which target specific subject-
based groupings of government information and services, as well as, demographic-
based groups of users. Each Franchise, led by a lead agency for the franchise, draws
information and services from multiple agencies into a single website experience for
customers. Currently this is run in parallel to department and agency-specific web
sites, and Franchises can replicate information held in department’s own web sites.
In theWeb Franchise model, each contributing agency and the lead agency need to be
notifiedwhen an agency’s service content changes in order to ensure that the informa-
tion and service details always reflect updated service information.
• A federation of “back-end” service providers hosting and delivering services, with ei-
ther the same or different agencies being service owners.
• Intermediaries, as exemplified by service gateways, service brokers and service ag-
gregators providing specialist “third-party” integration and access points for service.
This alleviates channel and service providers from the responsibility of integrating
services from channels into hosted environments, which entails sophisticated mid-
dleware technologies and commondata exchange formats and protocols. It also opens
up opportunities for value-added service aggregation across government through the
private sector.
• Governance and other regulatory agencies by way of OSS management to govern the
OSS network, OSS stakeholders (e.g. other e-Government agencies having a role in
directing the OSS), and other government tier interfaces (e.g. federal, state and local
agencies involved in service integration efforts).
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At the federal level, DHS currently provides most of these roles, as it is developing a plat-
formwith future agency participation inmind. DHS service centres, call centre and business
work centres provide standard and legacy access points for services through its different
business units. Because the services are accessed through different internal operations and
systems, there is no explicit support for a service broker, other than the technical integration
protocols between channels and backend service applications. Currently, channels provide
the main intermediary role, although DHS channels deliver social services for only a limited
number of agencies at the federal and state levels.
In the NSW and Queensland governments, different agencies fulfil channel and provider
roles, with lead OSS agencies acting in governance and regulatory roles. Across federal and
state initiatives, it was observed that intermediaries are also not fully supported; thus there
is no formal notion of broker or aggregator. The OSS lead agencies aim to demonstrate the
potential value proposition through innovative service offers, such as smart form integration
for Medicare identified for faster turn-around of aged care services.
The development of network business maps and business capabilities varies across dif-
ferent initiatives, although Figure 6.17 provides a general, level-1 capability map which con-
siders both the supply and demand sides of OSS as well as its governance and operations
management. These include, in the top half, capabilities concerning the management of
key parts of an OSS: customer, partner, service, product, channel and community.
As an example, “Customer Management” relates to a whole-of-government capability
for managing customers across different channels, intermediaries and back-end services.
Through it, customers can be allocated an identity and credentials, which can then be used
for verification purposes for accessing different services, across different agencies. This ser-
vice does not replace particular securitymechanismsusedwithin agencies and their applica-
tions, however it provides a level of security coordination at the whole-of-government level,
which can be harnessed by individual agency security mechanisms. CustomerManagement
also consists of other sub-capabilities such as access control, preference management and
personalisation. As a further example, the PartnerManagement capability involves the coor-
dination of different agencies (channel providers, brokers, service providers) to participate
in an OSS and to provide designated services. It consists of sub-capabilities such as contract
management, partner on-boarding and partner analytic (e.g. reports of OSS operational
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performance as relevant to a specific partner).
The “Service Management” and “Integrated Service Delivery” capabilities are closely re-
lated. “Service Management” covers all functionality to expose, register and on-board a
service through the OSS so that it can be delivered through multiple channels and interme-
diaries. “Integrated Service Delivery” entails different service delivery capabilities such as
“Service Discovery”, “Run-Time Service Interactions” and “Service Payment”. As a singular
business, standardmanagement capabilities are also needed, such as Strategy & Policy, Sales
&Marketing, and Financial Management.
It was observed that in different OSS initiatives, the development of business capabilities
are at different stages of maturity. Most initiatives have focused on what key capabilities are
required for customer experience and service interactions, and are formulated on a single
level, e.g. “Tell-Us-Once”which addresses single capture of data from customers even ifmul-
tiple services are invoked, “Click-to-Pay”, “Life Events” and “Personalised Service Delivery”.
Thus, current OSS capabilities read like an OSS solution feature list. All customer contacts
are initiated via the One-Stop shop call/service centre, which implements four main pro-
cesses to handle these requests such that they can be dealt with fully in-channel or handed
off to the relevant agency for specialist attention and fulfilment. In overview, these processes
are:
Customer Contact involves the initial handling of the incoming customer request to the
One-Stop Shop. This may occur via the call centre channel or in-person at the One-
Stop Shop/service centre front desk. In either case, it is handled by an One-Stop Shop
concierge who seeks to determine the most appropriate call-handling pathway and
hands on the request for subsequent fulfilment or, where the specifics of the request
are unclear, triggers a more detailed service discovery process.
Service Delivery centres on the determination of the required service via local and/or global
service discovery tools and then the initiation of the required service. These activities
are facilitated via an One-Stop Shop customer service contact.
Channel Service Delivery involves the in-channel delivery of the required service by suit-
ably qualified One-Stop Shop or Agency service delivery agents.
Agency Transfer centres on the handling of complex or specialist requests that need to be
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transferred to the relevant supporting agency for resolution, a process handled by an
One-Stop Shop specialist despatcher.
Where a request is transferred to an agency for resolution, there are typically two distinct
processes in handling the customer request: Service delivery planning focuses on deter-
mining how the incoming request will be dealt with, In-line service delivery planning in-
volves more specialised staff determination of the most suitable service delivery approach
for complex or unusual requests, and Service orchestration involves the actual delivery of the
identified service in order to fulfill the customer request.
Within an agency, two distinct roles are identified: Agency service delivery agent and
Agency service specialist. In contrast to the One-Stop shop call/service centre, within an
agency, the determination of the most suitable resource to undertake a process, depends
on the specifics of the customer service request received.
The One-Stop shop operational environment involves a number of independent parties
- One-Stop shop call centres, service centres and supporting agencies - all of whom need
to collaborate to ensure that each incoming customer request is effectively and efficiently
handled. Novation provides a range of facilities for dealing with specific issues that arise in a
business network context such as this:
• Enabling the resourcing of a specific service offering to bematched to available staffing
options on the basis of the business capabilities required to complete the activity.
• Providing a mechanism for identifying suitable partner resources to whom a service
can be out-sourced.
• Supporting the expedited completion of activities by enabling in-sourcing of suitable
talent from partner organizations.
• Providing a mechanism for identifying suitable resource substitution, delegation and
escalation arrangements that is independent of local process or technological consid-
erations.
• Providing a means of indicating how resourcing within a partner organization can
be augmented by resources from other nominated partners in the context of specific
service offerings (e.g. during busy periods).
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• Enabling the specification of the constraints between resources in two-partner orga-
nizations that limit execution of a given service offering to resources from one or other
partner (e.g. for implementing separation of duties constraints between partners).
6.6.1 Novation Requirements in One-Stop Shop
This section focuses on illustrating the application of the identified novation requirements
in one of the case study operation contexts. The selected case study is the E-government
One-Stop shop. The use of novation in the context of the One-Stop shop framework sup-
ports the delineation of a variety of sourcing and delivery arrangements that exist at the
network level between the various agencies, call centres and service centres that make up
the overall One-Stop Shop infrastructure. The following expands on the manner in which
novation can be specified and utilised in the One-Stop shop operational environment (dis-
cussed earlier in section 6.2.1). Novations provide a range of ways in which the high-level
objectives and operational characteristics of a business network as a whole can be specified.
In the case of the One-Stop shop framework, they can be used to embody the overriding
government requirement to improve the service request resolution and service discovery
processes across the wide range of facilitating parties and agencies in the business network.
These include the concierge and customer service agent (in the One-Stop shop contact cen-
tre), the customer service agents (in legacy channels), the service specialists (also in legacy
channels) and the specific business work unit roles (business work units) within agencies.
By improving these capabilities, the government aims to shape service delivery for self-serve
channels. To achieve these aims, key functional roles need to improve competencies, and
have both tight and loose coupled interactions in place to resolve requests, discover services
and provide pre-orchestration guidance. Various strategies for achieving these objectives are
now discussed in the context of the required business novation requirements.
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Figure 6.18: One Stop Shop novation requirements
Requirement 1: In the context of the tier1 service delivery capability, the agency service deliv-
ery capability requires service delivery on-site capability. For the operationalization through
resources, an OSS service delivery agent in a channel (contact centre/shop-front) requires a
customer service agent from an agency (for close-loop referrals through loose coupled interac-
tions).
This corresponds to the augmenting an artifact scenario where the skill set of the Agency
service delivery agent is required in order to broaden the range of capabilities providedby the
channel-basedOne-Stop shop service delivery agent. Figure 6.18(a) illustrates the associated
novation requirement. In this case, it is indexed via the tier 1 service delivery capability
which has direct local capability analogues at both One-Stop shop and Agency levels.
Requirement 2: In the context of the tier2 service delivery capability, the agency tier 2 ser-
vice delivery capability includes service delivery on-site capability. For the operationalization
through resources, a service specialist from agency includes the skills of a OSS service agent for
managing delivery of directly referred services within its operation.
This requirement is an example of an outsourcing an artifact scenario. Ordinarily for
tier 2 service delivery, the request would be passed from a channel-based service delivery
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agent in the One-Stop shop to an agency-based service specialist for fulfilment. However, as
part of the One-Stop shop service construction, suitably skilled agency staff are embedded
within the One-Stop shop to deliver a specific range of services for which they are suitably
qualified, enabling these services to be delivered from the One-Stop shop rather than being
transferred to a backend agency for fulfilment. This scenario is indexed via the tier 2 service
delivery capability which has direct local capability analogues at both One-Stop shop and
Agency levels and which provides a mechanism for the Agency service specialist role to be
outsourced to a suitably qualified Agency service delivery agent. The associated novation
requirement is illustrated in Figure 6.18(b).
Requirement 3: In the context of tier 4 service delivery capability, agency tier 4 service delivery
capability can substitute OSS tier 4 service delivery capability. For the operationalization
through resources, a service specialist can substitute for a customer service agent in a channel
and agency for tier 4 services.
This scenario corresponds to a change to the deployment model of an artifact. The nova-
tion requirement is indexed via the tier 4 service delivery constraint that has corresponding
local capabilities at One-Stop shop and Agency level. It provides a alternative execution
mechanism for Agency service delivery services at agency level, allowing them to also be
undertaken by suitably qualified Agency service delivery agents embedded in the One-Stop
shop channel.
Requirement 4: In the context of machinery of government operational change capability,
agency operational change capability must substitute OSS operational change capability. For
the operationalization through resources, a customer service agent in an agency must substi-
tute for a customer service agent in a channel for machinery of government changes.
Machinery of government changes are systemic changes to current operational public
service processes and activities as a result of legislative or judicial decisions or changes in
government policy. They are significant in scale and typically require detailed implementa-
tion planning by a domain specialist. In aOne-Stop shop context, these changes are typically
in response to issues associated with the agencies that underpin the services supported via
the One-Stop shop and its associated channels.
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This scenario corresponds to a constraint on an artifact. The novation requirement is in-
dexed via the machinery of government operational change capability that has correspond-
ing local capabilities at One-Stop shop and Agency level. Where a service associated with
this capability arises at the One-Stop shop level (which would typically be undertaken by
an Agency service delivery agent embedded in the One-Stop shop channel), it must instead
be executed by an appropriately qualified Agency service delivery agent within the relevant
backend agency. This novation requirement is illustrated in Figure 6.18(d). Note that the
novation requirement affects any activities undertaken by the Agency service delivery agent
embedded in the One-Stop shop channel in the context of the nominated capability and
requires that they instead be undertaken by an agency-based service delivery agent.
6.6.2 Enterprise Architecture Layer
The following section focuses on the enterprise architecture layer ofOSS. Figure 6.19 presents
an ArchiMate model of the OSS operational architecture capturing the processes associated
with handling assisted OSS service delivery. This involves processing customer requests
through a concierge. The concierge identifies keywords from the initial discussion with a
customer and chooses one of the following approaches to process the request: a guided
dialogue (script), a local (domain specific) service discovery tool, a global (domain non-
specific) service discovery tool, a customer service advisor in the channel, or a direct agency
transfer.
The concierge can make use of a customer navigation service inputting the keywords to
determine which path to take. A guided dialogue allows the concierge to follow a structured
set of interactions with a customer, which is useful when a concierge is able to identify
the general area and possibly the service(s) that a customer requires: the dialogue ensures
appropriate navigation to trigger services while capturing the information needed. Local
service discovery is usedwhen the general area of request can be identified and its navigation
rules and information are available through a dedicated tool. Global service discovery ap-
plies when there is greater uncertainty about which area applies and/or if no local discovery
tool is available. A concierge refers customers to a customer service advisor for detailed
discussions about service requests which cannot be resolved through quick checks. Finally,
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Figure 6.19: One-Stop Shop: illustrative ArchiMate model
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the concierge will provide a direct (“cold”) 6 transfer to an agency if the area and/or service
is immediately apparent and these agencies stipulate that they must control interactions
with customers. As discussed above, a customer service advisor provides a second line of
customer request processing where more detailed expertise, interactions and information
capture are required. As with concierges, the advisor can use the customer navigation ser-
vice, as well as local and global discovery to resolve requests to services. The advisor can
then transfer the request and information to the relevant unit or individual in an agency or
can deliver the service directly, depending on agency stipulated access control. For agency
transfers, the advisor selects a notification mechanism (fax, email, call): for direct service
delivery he/she accesses the allocated systems for processing the service, which in turnmay
entail triggers to roles elsewhere (such as service specialist, agency service coordinator) to
undertake work to deliver a service.
Across the differentOSS initiatives, it was observed that cognisance of the service delivery
lifecycle provides the basis for developing detailed operations of the OSS, since it cross-
cuts the competencies and operations of most partners and roles. Indeed, the basic depic-
tion of the service delivery in figure 6.15 masks the subtle details of shared service delivery,
which partners need to fully consider. Analysis of EA documents showed capabilities such
as “Multi-Channel Request Resolution” provide insights into these subtleties. The service
delivery lifecycle supports citizens to:
• Resolve request terms of customers (“unusual weed growth in shared easement”) to
properly formulated service requests (“local flora advice and fire hazard advice re-
quired”)
• Comprehensively discover services relevant for their needs and contexts
• Have automatic referrals and escalations to relevant expertise to resolve requests, given
general frontline assistance through customer service agents in call centres and other
channels
• Select and interact with multiple services
6 The expression often used by the OSS EA team referring to an instance of redirecting a call with no further
interference.
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• Have all relevant information available when using a service, including past interac-
tions and links to relevant information, services and resources;
• Have consistent but also personalised interactions across all services; and
• Make payments and track service progress through to fulfilment.
The OSS framework draws together a network of different actors, in which a number of
different network situations can be observed, as follows:
• TheOSS framework and its relationshipwith the different actors have a formof headquarters-
subsidiary, in that a lead agency coordinates the definition, implementation, and reg-
ulation of the OSS with the different actors (service providers, channel providers). The
OSS framework provider, as such, regulates what interactions take place through the
framework and how they are supported, e.g. OSS channels replacing provider specific
channels and the line of separation between interactions that take place between cus-
tomers and channel operators, and customers and service providers; similarly the use
of a central broker for service discovery and access and how its alignment with service
provider operations; and the use of a central payment engine.
• A business network orchestrator can be seen between mediators such as central bro-
kers and channel providers and “backend” service providers. An interaction model
illustrates this: customer requests are triggers by customers to channels; and a bro-
ker is used by the channel to determine which service(s), areas or personnel are re-
quired. When services are requested, triggers are made to the broker, through which
services are instantiated and the relevant interactions aremadewith “backend” service
providers. Through each interaction cycle, an invocation is sent to a provider and a
response is returned, prepared for presentation through the requesting channel, and
forwarded on. Certain interactions trigger payment steps, which are also orchestrated
through a broker. Thus, the broker provides a hub-spoke coordination of service inter-
actions, triggered through channels and forwarded to service providers.
• A virtual organization could apply for specific channelswhich are created entirely through
resources and processes drawn from service providers. For example, a specific web
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channel for transportation services could be assembled from the transportation and
other related departments, though this channel would be branded and would operate
as an OSS channel.
• The Liquid workforce context, as a contemporary form of business networks using
crowdsourcing platforms to source workers for particular activities, was not incorpo-
rated into the architecture of OSS while the case study was conducted. However, it was
observed through the strategy document that the value of a potential e-Government
crowdsourcing solution was detected, including user support, management and ad-
ministration, policies and rules, participant training andmentorship, splitting of tasks
to be more inclusive and ease of use. Combining these areas should result in a “useful
system” and foster participation.
6.7 Lessons Learned fromCase Studies
Through studying the case studies a number of insights have been identified with regard to
the organization business network operation planning. The following provides a list of these
findings and comparisons.
• Common global capabilities in business networks are feasible when there is a domi-
nant orchestrator. In the context of the case studies the role of network orchestrator
was assigned to One-Stop Shop and Naskco as an operating company. In this setting,
the orchestrator defines the global capabilities as a reference point to be manifested
through local capabilities within business partners.
• In a peer-to-peer business network, common capabilities are difficult to achieve con-
sensus.
• It is unchallenging to operationalize novation in the context of resources but difficult
to comprehend the value.
• Business processes provide a more suitable context of collaboration.
The following sections provide specific analysis in the context of each case study.
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6.7.1 Analysis of Naskco Oil& Gas Services Case
The case study sought to identify the key organizational artifacts in the context of the Naskco
organization. The artifacts used for planning its business networks operations concerning
number of service providers and their capabilities. The framework (Figure 6.5 was seen as
business capability level1 integrating activities related to various actors and stakeholders
such as government agencies, drilling service providers. Parise and Casher [2003] stated that
network partners need to expose their capabilities in order to establish a business relation-
ship.
The study’s organizational artifacts, reports and EA documentation showed that service
integration offers a scalable coordination and project management service, and a docu-
mented process focused on achieving operational continuity for both equipment and per-
sonnel. Business capabilities captured through the framework (Figure 6.5) can be used for
partner selection integration purposes and a number of planning activities such as man-
power and requirements planning, with regard to scheduling, and inventory control system
used to manage the manufacturing processes. This can be very useful in the highly complex
operation of upstream oil and gas.
Business capabilities can be nested to different levels of detail and linked to different ar-
tifacts of organizations (services, processes, organizational resources). Thus, business part-
ner’s exposed capabilities needs can be expressed and matched against an enriched knowl-
edge of the operational contexts of the global capability map.
Two phases of analysis for the case studies were undertaken in this research study, in-
cludingwithin-case and cross-case analysiswhich is embedded in the following chapter. The
study includes onemajor case study (Naskco Oil and gas services) and oneminor case (One-
Stop Shop) where data gathered and assembled into narratives. This chapter presents the
findings within each case including the analysis of the captured data to answer the related
research questions. Approaching the case study, was framed based on Yin [2011] suggestion
about organizing the narrative specific propositions, questions, or activities with flexibility
provided for modifying these topics as analysis progress. The main focus concerns the un-
derstanding of how artifacts are shifted, as a whole, across business partners and the case
organization, to leverage the improvements and opportunities opened up through partici-
pation in business networks.
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6.7.2 Analysis of E-Government One-Stop Shop Case
Through the lens of case study the key organizational artifacts in the context of e-Government
One-stop shop used for planning its business networks were identified. Government agen-
cies artifacts can be exposed to the OSS platform and access through multi channels. This
aligns with Braun et al. [2005] suggestion that EA should include business related artifacts
like organizational strategy, products and services, capabilities, markets,business processes,
performance indicators.
The analysis of EA documentation and OSS framework showed that clarity of scope is
crucial for a complex whole-of-government initiative with multiple and often competing
agendas. Scoping can achieved through the use of business capability (see Figure 6.17). This
is especially true in the e-Government arena, with a number of the OSS initiatives either
stemming from, or adjacent to, long-standing strategic thinking efforts in government such
as, e.g. e-Government, Whole-of-Government Shared Services, Open Data, and Digital Gov-
ernment. OSS is not one and the same as these, but a carefully delineated part, focused
on customer-centric service delivery. Each of the Australian government OSS initiatives
enshrines this in the OSS goals, as distinct from previous related developments, which have
shaped anOSS on the basis of agency-centric efficiencies. TheOSS framework captures busi-
ness capabilities as the normative, ontological reference suit prominence able for corporate
contexts. They can be nested to different levels of detail and linked to different artifacts
of organizations (services, processes, organizational resources). Thus, agencies exposed
capabilities needs can be expressed and matched against an enriched knowledge of the
operational contexts of OSS platform.
Studying the strategy documents revealed that common OSS goals across the different
initiatives reflect the following major objectives: to maximise customer convenience and
self-reliance; and to foster “open data” for services, in pursuit of cross-service innovations,
through ”third-party” efforts. Framing strategy and goals along these lines leads to key trans-
formational shifts: Firstly, general service delivery processes need to be standardised and
predictable across the full lifecycle of services - initiation to fulfilment - irrespective of ser-
vice, agency, channel or interaction point. Secondly, services should be delivered through a
range of different points and resources, not just those within service providers, in order to
secure the desired levels of turn-around and customer satisfaction. Thirdly, the knowledge
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and rules of services need to be opened up to promote flexible delivery and value-added
service aggregation.
6.8 Summary
This chapter presented the analysis of case studies of two organizations operating in dif-
ferent industries (public sector;oil & gas). It explored in detail the operation of each case
organization, capturing the strategic contexts embedded within their business network, in-
cluding headquarters-subsidiary, business network orchestrator, virtual organization and
liquid workforce. Through the lens of the case study, the key organizational artifacts in
the context of each organization, used for planning its business networks, were identified,
which enabled the researcher to reason about the business network planning requirements
considerations and the architectural and behavioural decisions with regard to tasks and
processes that can be supported through a third-party in the business network. Kruchten
et al. [2006] identified behavioural decisions as being more related to how the elements in a
system or an organization interact together to provide functionality or to satisfy some non-
functional requirements. Business partner artifacts can be exposed to the case organization
and accessed throughmulti-channels. This aligns with the proposal by Fleischer et al. [2007]
regarding EA artifacts like organizational strategy, products and services, capabilities, mar-
kets, business processes, performance indicators. This provides the organization with an
understanding of the full impact of artifacts deployed throughnewarrangements introduced
by networks. The following chapter presents further discussion on these findings.
Chapter 7
Discussion
This chapter summarizes the findings that answer the research questions of this study. The
case studies were previously discussed in narrative form through tracing events taking place
in each case organization (Chapter 6). This analysis established the contextual description
around the individual cases. The current chapter reflects on the key findings from the case
studies and the literature review. The chapter develops as follows. Section 7.1 discusses the
cross-case analytical procedure. Section 7.2 provides descriptions of the network operation
of the case organizations. Section 7.2.1 discusses the mechanisms of the novation require-
ments and develops how they can be used in a network operation. Section 7.3 frames the
business network operations. Section 7.5 provides response to research question 1. Section
7.6 answers research question 2. Section 7.8 includes further discussion on novation con-
straints. Section 7.9 summarises the findings.
7.1 Introduction
The cross-case analysis identified similarities and differences across all the two case studies.
The cross-analysis allows the unique patterns of each case to push to generalise patterns
across cases [Eisenhardt and Graebner, 2007]. Further, the cross-case analysis explores be-
yond initial impressions through the use of structural and diverse lenses on the data [Meyer,
2001]. This can be augmented through the suggestion by Yin [2009] that researchers use
their prior expert knowledge in the case study to demonstrate awareness of current thinking
and discourse about the case study. Through analysing the internal documents of each case
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organization, including figures, reports, organizational models, systems architectures and
diagrams, certain patterns of relations and links started to emerge. In particular, the analysis
enabled explanation, confirmation or dis-confirmation of the relationships and elements.
The explanation technique for cross-analysis [Yin, 2009] was applied to establish why cer-
tain patterns emerged which led to more insightful findings. In addition to the explanation
technique, this research used a logic model [Mulroy and Lauber, 2004] through showing
the operational architecture of case organizations. Yin [2013] stated that using logic model
as an analytic technique allows matching the data observed through the case study to the
theoretical knowledge gained from studying the literature. The logic model has been used
by several researchers [Nesman et al., 2007, Rog and Huebner, 1992] to clearly define the
sequence of events in the context of the study and their accomplished outcomes. Analysis of
the organizational architecture in each case study gave anunderstanding of the full impact of
the artifacts deployed through new arrangements introduced by network business partners.
Further, this knowledge was used to articulate a set of formal observations (propositions), an
approach advocated by Gilbert and Troitzsch [2005]. These propositions addressed the use
of organizational artifacts, such as services and processes, in planning the business network
of each case organization through two perspectives, the operation model and the fram-
ing business networks. Through the operation model, key artifacts and their interactions
with external business partners were identified and analysed. Through framing the business
networks, the key requirements for business network planning were captured, drawn from
insights into how artifacts are affected in a number of formative aspects of the case orga-
nization’s networks, refereed to as “strategic contexts”. These strategic contexts include the
head-quarters subsidiary, the business network orchestrator, the virtual organization and
the liquid workforce (Chapter 2).
7.2 Contextualizationof theCaseStudies: TheNetworkedOperationModel
This section merges the analysis from the two cases on the operational model and fram-
ing business networks to answer RQ1: What are the requirements for supporting business
network architecture throughout business planning methods (such as business models and
business architecture)? and RQ2: How can requirements for business coordination be sup-
ported using business planning methods?. The section begins with the comparison of the
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operation model of the two case organizations and their manifested strategic contexts of
business networks. Discussion follows on findings related to the use of artifacts in the con-
text of a networked operation model. Propositions are presented at the end of the section.
Another reason to combine the perspectives is due to over-layering concepts in developing
the artifacts impacts through the networks.
7.2.1 Patterns of OperationModel
Analysis of the captured data from the case studies indicated that business partners play an
important role in the operation of each case organization. The operationwasmainly realised
beyond individual organizational boundaries, through networks of business partners pro-
viding complementary resources, capabilities and skills across organizations. In this setting,
dynamic business partnerships, co-sourcing, outsourcing and in-sourcing arrangements lay
the foundation of an organization’s business operation where sub-tasks are delivered via
third-party endeavour.
Delivery of services can be complex, with intricate application forms and supportive
documentation, multi-location interactions, multi-referrals to other services to obtain dif-
ferent pieces of information, multiple variants of the same conceptual services appealing to
different customer categories and situations, all amounting to large delivery times ranging
from days to months. Thus, the provision of central portals or integrated call centres merely
masks downstream service delivery inefficiencies and latencies which customers inevitably
encounter. For instance in the case of the E-government One-Stop Shop, this as well as the
opportunity for cross-agency service integration, remains bottlenecked within the conven-
tional operational stove-pipes of the politically charged multi-agency landscape of govern-
ment.
The operation in the upstream oil and gas industry depends on the capabilities provided
by business partners [Möller and Törrönen, 2003]. As organizations grow operational and
strategic links, business networks become complex. This business network is composed of
the combination of integrated loosely coupled organizations and their networks of part-
ners. The network, which operates in balanced centralized control with local empower-
ment ([Malone, 1997]), operationally independent, holistically forms heterogeneous net-
works within networks. Heterogeneity refers to the degree of dissimilarity among business
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partners [Medjahed et al., 2003]. An individual organization may establish different strate-
gies, from a semantic perspective, to conduct their operation and comply with business
rules and regulation of the network. In the context of oil and gas, there may be structural
heterogeneity at the business process layer within each partner or the business rules and
standards in the way they conduct their operation.
The operational model, as it was observed in the two case studies, extends upon the call
centre or service centre approach, with standard service delivery operations linked across
front-line roles and back-office processes. The difference is that it involves a diverse range
of customer channels, diverse agencies, service providers, business partners, diverse ser-
vices and varied complexity of service delivery life-cycles, as exemplified, for instance in
the case of the One-Stop Shop, by the difference between obtaining a free document and
obtaining a business licence. TheOne-Stop Shop is governed and operated throughmultiple
agencies with distinct charters, not all of which come under the regime of that business.
As seen in Figure 6.17, business partners and service providers expose their services and
capabilities through case organizations multi-channel access. For instance, in the case of
the One-Stop Shop, it was observed that if an agency service provider registered its service
with its processes, business rules and application forms exposed to the wider government,
other agencies could aggregate services into value-added offers 1. In the case of Naskco, due
to the nature of their operation, they use multiple standard channels for the government,
other business partners and service providers, such as different web sites, call centres or
service centres. They can discover services, access and pay for them. Naskco can mediate
interactions with different service provider organizations, and also during the operation on
a rig, while various roles can collaborate and deliver their services and capabilities. In the
case of the One-Stop Shop, there is a need for integration of loose-coupled processes across
channels, broker and agencies, ensuring that data and systems are invoked with the right
format and protocols.
Network business models of the case study organizations feature stronger business co-
herence with a larger partner base (One-stop shop: government agencies; the different ser-
vice providers in upstream oil and gas). These models have taken shape through different
networked enterprises: business network orchestrator (e.g. third-party logistics provider in
1 e.g. a business formation service can be aggregated out of individual business license provision services, a
business opportunity locator, and a variety of supply chain interfaces.
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Naskco), virtual organizations (e.g. web-based One-Stop Shop) and liquid workforce (in the
case of Naskco to some extent).
The use of business partner services and capabilities provides the opportunity for speci-
fying the following range of utilisation scenarios for artifacts at the business network level.
In-sourcing an artifact An organization participating in a business network can utilise an
artifact maintained by another participant in the network in order to access capabil-
ities that it does not possess locally. Examples include in Naskco case: organization
uses a business partner experts to deliver a service on site while they are considered as
Naskco resource not an independent provider; Naskco case: organization uses other
business partners resources but from the client point of view it is Naskco, delivering
a service; One-Stop Shop case: It uses a local service discovery catalogue where it is
maintained by a concerning agency.
Out-sourcing an artifact An organization participating in a business network can provide
an artifact that it maintains to other participants in the network, allowing them to
access capabilities that they otherwise do not possess or have access to. Examples
include Naskco case: organization uses 3PL service provider for transferring tools on a
rig; One-Stop Shop case: an agency expert can deliver the service after the call/ request
was transferred.
Migrating the deploymentmodel or availability of an artifact In this scenario, an organi-
zation is able to change the way in which an artifact is facilitated or deployed. Part
of it may be out-sourced or in-sourced, subject to particular circumstances; or the
range of partners to whom the artifact is offered may be changed. Examples include
Naskco case: organization uses a 3PL custom service provider to release a purchase
from overseas but uses its own facilities and workshops to prepare the tool before an
operation, One-Stop Shop case: depending on the requested service, an agency might
use a third party provide part of the service, such as assessments for value of a property.
Augmenting an artifact An artifact that an organization maintains has its capabilities fur-
ther extended through the selective acquisition and inclusion of other capabilities avail-
able in the business network. Examples include One-Stop Shop case: delivery of a
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service related to visa and immigration can be specialised through delivery of the de-
partment of immigration employees, Naskco case: in a coring operation, a toolpusher
role/ service can be extended by rig crew.
Composing an artifact An organization is able to create an artifact purely on the basis of
artifacts offered by other business partners in the business network. Examples include
Naskco case: geology services are delivered by a business partner, One-Stop Shop case:
organization uses the documentation provided by an agency or a business partner.
Constraining an artifact An artifact offered by an organization is restricted in terms of how
it can be utilised or accessed. These limitations and constraints are specified in the
context of the capabilities and artifacts of other partners in the business network and
may include redirection to other artifacts in the event that the capabilities of the arti-
fact are not available. Examples include One-Stop Shop case : agencies are required
to provide their service descriptions within a provided template by One-Stop Shop;
Naskco case: a third-party expert involved in an operation on a rig needs to follow
Naskco safety regulations and has passed a deep-water operation training.
7.2.2 Artifact-Centric Business Network Operation of Case Organizations
Analysing the data gathered from all cases indicated that, due to the wide range of relevant
component types, their EA practice may generate a huge number of artifacts. Schekkerman
[2004], Tang et al. [2004] noted that most EA frameworks distinguish several architecture
layers and architecture views in order to reduce the number of artifacts per model. Based on
EA practice each one of the case organization developed a hierarchical multi-layered archi-
tecture to assist them to derive appropriate organizational processes and structures specify-
ing the information systems (i.e. the interactions between systems components and roles).
With a networked operation in place, each case organization, depending on its requirements
and its operation context, employs a certain degree of integration with its business partners.
In the One-Stop Shop case, services are delivered in a cost-effective way by reducing the
number of interfaces, as the service can be delivered in the initial encounter through a call
centre or desk. However it can be escalated to a specialised service delivery advisor in a
government agency or business partner elsewhere, which results in faster processing of a
request.
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An in-depth, contextually-situated examination of each case organization’s processes
indicated that, regardless of the sources or types of knowledge involved in an operation,
knowledge about inter-operational dependencies provides the richest standpoint to support
the handling of integration issues.
On the other hand, hybrid operations identified in both case organizations tended to
draw together the inputs from various organizational capabilities and services sourced by
other business partners, often causing the dissolution of traditional boundaries as well as
forcing the organization to modify its routines in order to facilitate the cross-boundary ac-
tivities. It is, therefore, essential to coordinate the activities of many different organizational
functions that may take place at several different organizational locations and levels. Study-
ing the operational architecture of each case study showed that there is a need to unveil the
mechanisms that underpin the integration of artifacts with their local constraints in place.
Further, this provided the research with an understanding of the full impact of the artifacts
deployed, through new arrangements introduced by networks including an understanding
of the feasibility of offsetting existing artifacts through third parties for efficiency gains and
new innovations from the existing artifacts. Two artifact impacts derived from the case
study business operations are the alignment of artifacts and the artifact extension. In a
nutshell, alignment provides support for the consistent design and evolution of artifacts
on different layers and/or in different perspectives of an organization business operating
model; extension concerns refinement of an existing artifact inside an organization in order
to coordinate the requirement collaboration with a business partner’s artifacts.
Extension of artifacts
A key observationmade concerning the use of organizational artifacts, from the business
network orchestrator and headquarters-subsidiary strategic contexts, is that they are either
adapted for new requirements arising from the extended, network setting, or shifted into
new forms and operations available through the network and the newpartners. For example,
in the One-Stop Shop case, a networked operation opens up the supply of services available
from different partners in the network. Services could then be aggregated into value-added
composites, through data correlators (service mashups), process flows (service composites)
and groupings focused on market opportunities (service bundles). Service aggregators are
prominent business entities that combine existing services and deliver these through new
236 CHAPTER 7. DISCUSSION
markets. Accordingly, service methods and languages support different forms of service
aggregation and different types of service entities prominent in a service network.
Resource extension is also prominent through business networks in two case studies.
This includes resource augmentation (where existing resources and work teams are bol-
stered with additional resources from the network, with a particular focus on resources with
unique or scarce skills and capabilities), resource substitution (where local resources are re-
placed withmore experienced/higher performance/lower cost network resources), resource
specialisation (where non-core activities and services are reassigned to network resources,
allowing local resources to focus on their core competencies) and resource consolidation
(where local resources are recombined into alternative work units, possibly with additional
network resources, and the work distribution strategy is realigned to the capabilities pro-
vided by these new work units).
Alignment of artifacts
The virtual organizationnetwork situation, with its focus on creating organizational struc-
ture out of pre-existing artifacts, draws attention to the need for aligning visualised artifacts
in the virtual organization with concrete ones from the existing organizations [Jung, 2008].
This can be seen through one of the most common forms of virtual organizations: the One-
Stop Shop with customer facing operations of networks, where resources in the designated
roles of shop fronts, service desks and the like, are drawn from resources in other organiza-
tions that support the formation of a virtual organization. Alignment of other organizational
artifacts such as services, processes and information can occur either directly, through the
creation of corresponding virtual artifacts (i.e. services, processes and information defined
at the level of the virtual organization), or indirectly, through resources. In other words, by
virtualising resources, the artifacts underpinning the concrete resources may also be virtu-
alised (i.e. externally exposed for transparency of operations undertaken by resources in the
virtual organization). While resource, service and process modelling techniques have been
proposed for the support of cross-organizational applications, including virtual organiza-
tions [Xu et al., 2009], explicit support of artifact alignment is not available.
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7.3 Framing Business Networks
Overall, Studying the case studies and the literature have provided valuable insights about
network operations and their formative aspects, in this research referred to as strategic con-
texts, including headquarters-subsidiary, business network orchestrator, virtual organiza-
tion and liquid workforce. The deep analysis of strategic contexts has shown valuable in-
sights concerning their operational characteristics. Figure 7.1 illustrates the characteristics
of these identified strategic contexts, with regard to the coordination and execution levels of
the activities (local and global).
Figure 7.1: Strategic contexts characteristics
7.3.1 Headquarters-Subsidiary
One of the most prevalent network situations arises from the “headquarters-subsidiary” re-
lationship used to structure organization networks such asmulti-nationals, where the prece-
dence of organization ownership leads to a parent organization applying policy and regula-
tory practice for separate and typically geographically distributed subsidiaries that it owns.
This integrated model allows the organization to avoid a hierarchy syndrome.
The Naskco case uses a pure structural formal and control-focused mechanism. It was
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observed that this is due to operating in a niche market which requires tight controls and
frequent reports with more coordination activities. Based on their governance document,
this type of relationship works towards establishing optimal correspondence between the
operational level and the strategic level.
In the One-Stop shop case, government agencies as subsidiaries need to follow the reg-
ulations put in place by the central platform in order to provide access to their processes
demand-side stakeholders, which consume the services of the e-government system and,
on occasion, provide the revenues that sustain the systems. For supply-side stakeholders
and government agencies, e-government systems help to improve efficiency, transparency
and effectiveness of services.
Central regulation can include common product and service portfolios across the parent
and subsidiaries, revenue and accounting flows, and governance processes [Schmid and
Schurig, 2003]. At the same time, subsidiaries develop and expand business within their
particular operating domain and charter. The key characteristic of central regulation lies
in constraining certain resources, processes, services, and information shared between a
parent and subsidiary, as well as between subsidiaries. This results not only in a certain
standardisation of practice but on constraints across artifacts, such as a separation of duties
between resources across different parties for processes coordinated across them [Tamm
et al., 2011]. Thus, a headquarters-subsidiary situation offers important insights into how
related artifacts align, interact, or are offset by each other.
7.3.2 Business Network Orchestrator
Another strategic context that emerged through analysing the case studies is business net-
work orchestrator. It was observed that the growth of the network operation has led to a
focus on the coordinative aspects through this notion of the “business network orchestrator”,
which enlists as another network situation. As seen through supply chains among other
examples, the focus of inter-organizational relationships occurs when a coordinating entity
(e.g. a third-party logistics provider) and other parties (e.g. transportation carriers) work co-
operatively together to fulfil common business objectives, typically related to customer de-
mand, without necessarily having any shared ownership or governance regime. The orches-
trator serves to integrate capabilities through outsourcing, in-sourcing or co-sourcing across
the network, and through common processes, services and resource interactions [Rodon
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et al., 2005]. A business network orchestrator situation offers important insights about how
artifacts interact, across organizational boundaries, through the operational perspective of
the orchestrator.
In the One-Stop shop case, the platform creates services that are modular, accessible,
well described, implementation-independent and interoperable. This central platform acts
ideally, as a service-oriented business integration where it comprehends the on-demand
composition of new business processes, using existing web services, and minimizes the de-
velopment of new applications across government agencies. The approach provides a uni-
form and customer-centric approach for the full lifecycle of service delivery, across all of
government, as though it were one agency.
In the Naskco case, having a number of service providers on a rig during an operation
requires a high level of orchestration. For the operator organization, any issues and delays
during the operation would be a significant increase in economic drill-ability and excessive
drilling-related costs, typically as a result of holding other business partners back. As an
orchestrator, Naskco is aware of dependencies between various roles delivering different
services and functionalities involved in an operation, so that it can manage them toward
a successful outcomes.
7.3.3 Virtual Organization
A “virtual organization” situation arises from a specialised network arrangement where a
typically temporary collective is created out of independent parties to address timely busi-
ness opportunities in the face of resource scarcity [Browne and Zhang, 1999]. This can be
seen in both the case study organizations where participating entities form a virtual or-
ganization in order to provide capabilities supported through the existing artifacts of the
coordinating parties. In the One-Stop shop case various government agencies and other
business partners expose their required organizational artifacts where virtual service and
processes point inside that provider agency and its concrete service and processes. In other
words, resources, processes, services and information offered through a virtual organization
are aligned to concrete artifacts in the supporting parties. This is a distinguishing feature
of this arrangement [Kim et al., 2006]. It contrasts with the headquarters-subsidiary situa-
tion, where distinct artifacts operate and align through all parties -the parent company and
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the subsidiaries. It was observed in the case studies that network structures addressing re-
source scarcity make use of both real and virtual artifact alignments, incorporating both the
headquarters-subsidiary and virtual organization situations in their organization structure.
7.3.4 LiquidWorkforce
The notion of the liquid workforce uses flexible sourcing of work for project-based tasks
where the organization benefits from large global partnerships. It is motivated by economic
restructures and the diversification of labour, which places organizations under increasing
pressure to seek skills and innovation from widening partnerships, small-to-medium orga-
nizations, and, as seen through the banking and transportation sectors, through Internet-
based, social crowds. The notion of a Liquid Workforce model has emerged, to support
“just-in-time” and “as-needs” engagements from wider sources for work which is highly
commoditized, value-adding or complementary to mission-critical delivery. Its main focus
is on delivering projects and onflexibly sourcing and supporting the delivery of tasks suitable
for a liquid workforce model. A liquid workforce support framework comprises of worker
sourcing for advertised task needs andworkbench provisioning for specificwork assignment
requirements. The worker sourcing component provides ways of describing the worker, the
task needs and the policy profiles, and uses these to match workers and tasks. In Naskco,
the organization does not use community experts straight away (see Section 6.2.1). These
human resources will be hired based on the job where Naskco provides training for various
operations, such as deep water operation, for which candidates have to acquire a training
certificate. Suitable candidates will be reused in future operations of the organization, based
on the level proficiency they offered previously. Table 7.1 summaries the identified strategic
contexts in all case studies.
Case studies VO BNO HQ-S LQ
Naskco X X X -
One-Stop Shop X X X -
Table 7.1: Strategic contexts emerging from case studies
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7.3.5 Network Partner Alignment
Although conceptually simple, the alignment of local operations into a network in practice
presents challenges, not only because the differences between related operations across
agencies need to be streamlined, but also because of the operational legacy inherent in
individual agencies. Consider, for instance, customer interface points. The One-Stop shop
introduces standard call centres and web sites with new resources such as customer service
agents introduced by channel providers managing the service requests through these. How-
ever, service providers over many years have established customer interface points that are
coupled with “backoffice ” service specialists who are better disposed to resolve complex
requests, such as those related to public emergencies or disease spread. Another legacy
issue relates to internal directories and systems used to locate units and services required
for service requests. These cannot be fully replaced with a central, whole-of-government
directory without careful consideration of security considerations protecting full disclosure
of internal organizational details, as well as considerations of the continuity of internal op-
erations dependent on such resources. These and many other alignments have to address
redundancies with channels, as well as integration with processes within organizations, for
the delivery of services. Given the costs of achieving alignment, and the risks of upstream
service delivery through external agencies, a service provider requires full control of “buy-
in” and integration into the One-Stop Shop framework and transformation of operations.
From a whole-of-government One-Stop shop perspective, a planning roadmap needs to be
established, containing agency plans and actions for participating in the One-Stop shop
framework, exposing the impacted operations systems, and identifying projects for partner
and service on-boarding. In the Naskco case, the alignment of standards set by the govern-
ment in order to operate in an oil field is a must. Further, different business partners or
service providers may use a range of activities while they are involved in an operation on a
rig (e.g safety regulation, check and balance routines).
The operating principle of the case studies network is central governance, local execu-
tion. This recognises that a singular network business is delivered through the operations
of its partner agencies, with its business capabilities (what) and its value-streams and inte-
gration scenarios (how), implemented through individual projects. Each network partner
operates its own business, with its own strategy, business capabilities, supportive business
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operations and parts thereof: business services, processes, resources, information and IT
systems. Thus, through the EA, the network business capabilities should bemapped to part-
ner capabilities, in order to allow the related business operations of partners to be aligned
with and utilised throughout the network business operation. In order to achieve such a
systematic alignment, the structure of the network operations (through value-streams and
EA models) needs to be carefully developed, in order to bind in and unify the interests and
perspectives of the partners. In practice, this needs to be developed with cross-cutting oper-
ations (e.g. related to processing customer requests), not with niche back-office processing
(e.g. performance monitoring). Development of a few unifying scenarios can quickly serve
to establish common patterns of scoping, structuring, modelling and naming standards for
operations, providing early insights into the potential impacts on current-state operations
and systems.
7.4 Novation Requirements and Their Use in Networked Partner Corre-
spondences
Analysis of the case studies and the details of their business operation structure andplanning
has proved difficult for expressing relationships (dependencies) between the artifacts within
partner organizations that underpin overall business network composition and operation.
Previous sections identified the key artifacts and their impacts under the network influence
(alignment and extension). Such artifacts, which may include services, resources and data
repositories maintained within a specific organization, may have broader potential for use
by partners in the context of the business network.
The use of novation requirements is a means of capturing these correspondences within
business partners. Novation requirements operate at a business network level as a means of
identifying correspondences between artifacts within distinct partner organizations. Such
correspondences can relate to obligations, dependencies or affordances that may exist be-
tween the two partners. The general form of a novation requirement is illustrated in Figure
4.2.
Novation requirements are indexed froma specific capability in the global capabilitymap
of the business network. This immediately gives their application on overall context within
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the business network, in a general format that is not anchored to any specific partner in
the network or to their associated business vocabulary. They are deliberately designed to be
easy to capture, ensuring that service providers can rapidly assemble the range of novation
requirements that define their participation in a business network operation. A novation
requirement expresses a specific correspondence between artifacts, in the context of two
specific business network participants. These correspondences are identified in Table 7.2.
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Novation
Requirement
EA Artifacts Re-
quirements
Description Service Resource Data
REQUIRES Alignment and
extension
A business artifact of a partner REQUIRES that of
another partner with DIFFERENT capabilities to
that partner. E.g. a goods ordering service of a
provider REQUIRES a track-and-trace service for
improved tracking of customer orders
Y Y Y
INCLUDES Alignment A business artifact of a partner INCLUDES that of
another partner with DIFFERENT capabilities to
that partner. E.g. a goods ordering service of a
provider INCLUDES a track-and-trace service for
improved tracking of customer order
Y Y Y
EXTENDS Extension A business artifact of a partner EXTENDS that of
another partner with further capabilities to that
partner. E.g. a firm is restructured so that
its domestic shipping service EXTENDS into an
international shipping service by another partner
with cross-border transportation capabilities
Y Y Y
MUST
SUBSTITUTE
Alignment and
extension
A business artifact of a partner MUST SUBSTITUTE
that of another partner with SIMILAR capabilities
to that partner. E.g. a firm is restructured so that
its mortgage sales fleet can include independent
mortgage brokers.
Y Y Y
CAN
SUBSTITUTE
Alignment and
extension
A business artifact of a partner CAN SUBSTITUTE
that of another partner with SIMILAR capabilities
to that partner. E.g. a firm is restructured so that
its mortgage sales fleet can include independent
mortgage brokers
Y Y Y
CONFLICTS Alignment and
extension
A business artifact of a partner CONFLICTS with
that of another business partner that has similar or
different capabilities for legal or other reasons. E.g.
a firm is restructured so that it can outsource legal
services to agencies without conflict of interest such
as competitors being their customers
Y Y Y
Table 7.2: Business network novation requirement alternatives
7.5 Response to Research Question 1
With regard to business and operation model at the strategic level of an organization, this
research provided the framework for network business models design aspects. The frame-
work (Section 4.5.1) uses the novation requirements as the means for decision making at a
strategic level in order to formalize the target business model and the operational model of
an organization. In the following section the framework is discussed in the context of the
oil and gas case study. This partially answers both RQ1 and RQ2 as it applies the novation
within the context of each design principle.
This research analyses the operation of business partners forming a collaborative busi-
ness in the oil and gas industry. These parties include government agencies, service provider
companies (SMEs), and the operating company (i.e., the coordinating company that is the
host organization for the case study). The business partners aim to collaborate in upstream
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oil and gas industry activities, commonly termed exploration and production. Energy has
become an influential factor in the global economy. Petroleum oil and natural gas continue
to be major energy sources, accelerating the development of modern civilization. They are
also increasingly dominant resources in the production of synthetic materials. This high
level of demand necessitates the ongoing search for new oil and gas fields, and the develop-
ment of facilities for the extraction of petroleum and natural gas from the earth. Extraction
of petroleum is an expensive operation involving a range of different organizations: govern-
ment agencies, operating organizations (operation orchestrators), drilling contractors, and
service companies. A range ofmajor activities are required to support the operation of the oil
and gas industry: from legal and economic analysis, exploration, and development, through
to business administration support. These involve the integration of capabilities provided
by government agencies, drilling contractors, and the main operating company, in order to
achieve the required strategic and operational goals.
Figure 7.2 provides a list of situations that exemplify the use of each of the design prin-
ciples in a complex networked operation such as oil and gas, foreseeing the major decision
points and configuration alternatives to ensure the overall transparency of the business net-
work, and in turn resulting in improved network and operation planning. Further, it offers
a guide for deployment of the major artifacts and configuration options applied to the oil
and gas industry case study. These can serve as a “check list” for each actor, to identify
significant decision points and alternatives for each design aspect. In an oil and gas context,
network dynamics change frequently and evolve markedly over the medium-term horizon;
consequently participants need to actively analyse the network environment and to seek
opportunities for creating additional value.
Strategicpartner/supplier definition: identifies strategic characteristics of potential busi-
ness partners. In the case of the oil and gas industry, indicators such as prior history of
successful operations, the current network of the partner, safety measures, and standard
tool packages will be considered useful in identifying a strategic partner. The focus is on
providing strategic alignment between a focal organization and the network environment.
The aspect continues to offer a strategic view across the entire dimension as shown in Figure
7.2 with a table format.
Network sourcing: contains a determination of the required resources and services that
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are actually available at the local and/or global level. The focus is mainly on the interactions
between network actors and their associated configuration. Economic model: involves de-
termining of the financial nature of the associatedmarket and value propositions concerning
exploration, extraction and production of oil and gas resources.
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Figure 7.2: Networked business models design aspects
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7.6 Response to Research Question 2
This section answers RQ2 concerning how requirements for business network coordination
can be supported using business planning methods. The alignment of partners business
capabilities in all case organizations and knowledge of their available partner artifacts (such
as resources and services) provide a wealth of opportunities for planning a comprehensive
network operation as discussed previously. This knowledge can be utilised in the delin-
eation of novation, which had been re-introduced by Peters et al. [2013] in the construc-
tion industry, between partners. In a networked operation, novation provides a means of
reassigning obligation in regard to specific artifacts from one network partner to another
(e.g. in-sourcing or outsourcing arrangement). Novations can also provide mechanism for
identifying the network affordances or constraints that exist between partner artifacts to
establish how artifacts can be deployed. This, in turn, supports provenance, which becomes
a significant issue for confirming the authenticity of a specific instance of a reused artifact
and for tracing its evolution from an original version, with a view as to how it has been
extended or deployed. For example, in procurement scenarios, after creating a new interface
for a service such as a purchase requisition through a B2B gateway, the new interface can
be mapped to an existing service interface. The new interface can then be used in wider
supply chains where partners interact on the basis of specific B2B standard and aggregate
services with other services. The original service provider providing the core capabilities of
services continues to carry a core capabilities for delivery. As the service gets progressively
extended, the risk of degrading the service delivery increases. Other examples may include
preferred delegation partner in the case of Naskco during operation on a rig, where they
allocate certain tasks to the different service providers and their resources available on the
job; or the escalation strategies in the case of the One-Stop Shop, when the request can not
be resolved by an operator in the call centre and needs to be transferred to an agency for
assistance from a specialised service advisor.
The core aspects of these operational and architectural concerns can be seen through
strategic contexts lenses which intrinsically carry the same characteristics regarding exten-
sion and alignment.
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7.7 Response to Research Question 3
RQ3 concerning how can requirements for business network coordination be supported
using ISmodellingmethodswhich are aligned to business planningmethods? was discussed
in detail in chapter 4 through discussion around mapping novation into the context of pro-
cesses and resources.
7.8 Further discussion on Novations
Public sector developments are rich with insights for coordinating interactions across sep-
arate agencies into cohesive business networks. Governments worldwide can learn from
each other, as they grapple with similar pressures to overcome agency stovepipes and im-
prove service delivery, customer satisfaction, and digital connectivity. At the same time, the
experiences and success catalysts borne out of whole-of-government enterprises such as
OSS and their planning through EA are equally applicable to other industries such as retail,
finance, manufacturing andmedia as these become increasingly service-oriented and begin
to operate globally through expansive supply chains and global networks.
Endeavours such as OSS, third-party logistics, virtual medical centres, and even defence
missions and emergencymanagement coordination, drive interactions acrossmultiple part-
ners, processes and systems, towards common outcomes and goals. These bring enormous
challenges of integration and transformation for overcoming silos, paper trails, process and
data redundancies, as well as many other forms of friction. The sheer density of these inter-
actions requires a shift in conceptual thinking of partner collaboration, from being a busi-
ness network to instead constituting a network business.
A network business, as seen through OSS, is a singular in conception; agencies share
channels, consolidate resources and service delivery platforms, expose details of services
for central discovery and re-purposing through other agencies, and strive towards the same
standards of operational quality for delivering services. At the level of a network, this entails
more than just improved integration across partners. It is a shared business operation, So,
it needs to be planned at both strategic and operational levels and requires appropriate
methods and tools for doing so.
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EA, endowed with a plethora of methods and modelling techniques, can replace piece-
meal planning with coherent and easy to communicate navigation across its business strat-
egy to the business and IT alignments of partner operations. The OSS initiatives through
DHS and the NSW and Queensland governments, use EA principles for identifying common
capabilities that capture what these network businesses do. A high-level OSS framework was
used to coordinate how the different capabilities combine to yield a shared platform, even
if, as was observed, their current constructions of business capabilities and value streams
appear more as solution features than as comprehensive supply/demand logic.
While commitment across agencies is critical for planning andEA is instrumental for this,
that commitment cannot be sustained without ongoing top management steering. It was
observed that the OSS initiatives, which have retained commitment to OSS planning and
EA, coordinated through lead agency efforts, which direct representation from executives in
key stakeholders. This has led to success. To date, these include the common channels,
the service roadmap for OSS exposure, and to some degree the solution blueprint for IT
solutions for channel support, service request resolution and agency referral, and authen-
tication. These achievements, in turn, provide insights regarding further aspects to pursue,
particularly on the supply side of OSS, such as partner and service on-boarding.
Current practices of business network have focused on peer-to peer models, i.e. inter-
actions across partner processes and systems through interface points. The OSS initiatives
have operated this way, gradually improving the capabilities of interoperation from where
they started with central portals for service and information look ups. These have extended
the integrated contact centre and service centres.
Over time, providing automatic service referrals to agencies, reduces latencies for cus-
tomer. However, the novation of resources. across partners more closely supports shared
business objectives and gives partners the power of flexibly developing outsourcing, in-sourcing
and co-sourcing arrangements with other partners, e.g. timely inclusion and substitution
of resources across agencies for delivery of service. Although OSS initiatives have not yet
exploited this level of flexibility, despite the transparency that EA can offer for such insights,
it was observed that adverse events impacting the government (e.g. the Brisbane floods).
required agencies to work more intimately, sharing and substituting resources, under pres-
sure, to deliver information and services to these emergencies. Such practices, of steering
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customers towards the right sources to resolve their needs, balancing front-line quality and
expertise with specifics services, are relevant for other industries, notably banking and retail.
7.9 Summary
The cross-case analysis of case studies was conducted to answer the research questions
related to business network planning and the key organizational artifacts involved in it. The
chapter compared the case studies, looking for similarities and differences among them.
Further, these were explored through providing business operation model for each case or-
ganization and underpinning the business network of partners. The explanation building
technique provided clarification, further strengthening the emerging patterns through inter-
operational business activities. For each case, the business network was analysed through
the lens framing their overall business operation, identifying the strategic contexts in each
case organization. Some of strategic contexts were more common in both cases, such as
VO, BNO, and HQ-S and the Liquid workforcemechanism. The impacts of business network
operation on the organizational artifacts included artifact alignment and artifact extension.
The chapter refers to a broad range of literature and the actual organizational documents to
examine if the proposed novation constructs are similar, extend or contradict the broader
context of current literature. The next chapter presents the conclusion of this thesis.
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Chapter 8
Conclusions
In presenting the conclusion of this research study, this chapter summarizes the contribu-
tions of the research outcome in academia and practice (Section 8.2). In addition, it lists the
limitations (Section 8.3) and addresses the future direction for this research (Section 8.4).
8.1 Introduction
The study, designed to explore the support of EA for business network planning, was encour-
aged by the need to improve the efficiency and transparency of systems planning at network
business operation. In a network environment, the design and implementation activities
across business and IT remain a constant struggle. Systems boundaries are in flux as they are
faced with the need to adapt to expanding and changing global partnerships; IT landscapes
are extending to the Cloud as large-scale, periodic infrastructure-related capital expendi-
tures are being progressively replaced by small-scale, incremental, service-related operating
expenses; and unprecedented levels of digital disruption are intensifying the pressure for
organizations to innovate. In this context, resources and capabilities flow between business
partners, leading to interdependences (e.g. certain operations of an organization are con-
trolled by or are contingent upon operations of another business partner [Sambasivan et al.,
2011, Shi and Liao, 2013]). Understanding how businesses are impacted by these dynamics
and what systems need to be acquired, extended, insourced, outsourced, co-sourced or
retired, is a complex, multi-perspective and multi-layered challenge, particularly given the
distinct focuses of individual systems and the different layers of system viewpoints across
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business, application, platform and infrastructure.
Several modelling methods, techniques and languages have been developed to analyse
systems and capture systems architecture. These have different degrees of specialization
[Luckham et al., 1995], exhibit partial technology adoption and standardization [Katz and
Shapiro, 1986], and are based on the use of a variety of professional practices and roles
[Bernus et al., 2012]. Identifying shortcomings and gaining consensus for new systems ar-
chitecture requirements presents a significant challenge for information systems research,
given these diverse “pulls” that range from themethodology ”jungle” [Hoppenbrouwers et al.,
2005a] through to diverse professional practices that contextualize specific methods. While
proposals continue to emerge for individual techniques or languages [Terzidis et al., 2012],
the most extensive area of work centres on integratedmethods, which incorporate and inte-
grate several distinct techniques and languages.
To date, enterprise architecture (EA) frameworks provide the broadest combination of
modelling methods, techniques and languages that allow the planning, design and imple-
mentation of systems. EA was originally proposed as inclusive of the single-system focus
of solution architecture methods, allowing multiple systems to be planned and designed in
high-level systems contexts. For example, the Zachman framework proposed that different
aspects of systems bemodeled through different perspectives (e.g., What/data) and different
levels (e.g., technology model), giving rise to different methods supporting distinct perspec-
tive/level combinations. For these different parts of a system, refinements can proceed from
planning to implementation layers, with solution architecture support at the detailed design
and implementation layers. Other approaches have scoped EA (e.g., ArchiMate [Lankhorst
et al., 2009]) into a cross-system focus (e.g., integrated value-chains and processes across
multiple business and IT systems) which provides planning contexts which can be used for
dedicated solution architecture efforts.
Business architecture [Versteeg and Bouwman, 2006] has emerged as a new realm in IS
methods, providing both suitability for and alignment to the strategic and tactical planning
of businesses, notably in terms of businessmodels [Lynch et al., 2014]. Business architecture
methods focus on business classification schemes such as business capability modelling
[Zdravkovic et al., 2013]. Ulrich and Rosen Homann [2011] demonstrated how business
capability maps can be aligned with business processes and IT architectures, thus providing
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methodological coherence for both dedicated business operation planning and IT planning,
that is traceable through to strategic business models. Moreover, EA frameworks such as
TOGAF now support business architecture methods, although debates about the compara-
tive positioning of business and enterprise architecture continue [Mathiesen et al., 2011]. In
practice, business architecture has been adopted in both the strategic and tactical business
planning parts of organizations, and has given rise to the business architect role.
This research study has provided a contemporary exposition for discerning extensions
for IS architecture methods, under expanding system scopes, given the diversity of meth-
ods, practices and business/IT professional roles engaged in different aspects of planning.
Specifically, it has focused on requirements related to the planning of systems in business
networks, considering how constraints associated with systems usage can be applied when
multiple firms collaborate in shared endeavours.
The study sought to answer the following questions:
1. What are the requirements for supporting business network coordination through
business planning methods?
2. Howcan requirements for business network coordination be supported using business
planning methods?
3. How can requirements for business network coordination be supported using ISmod-
elling methods, which are aligned to business planning methods?
8.2 Contributions
The following summarizes the contributions and implications of this research study in prac-
tice and body of knowledge.
8.2.1 Contributions in Body of Knowledge
This research integrates both domains of business networks and enterprise architecture in
order to expand the current use and practice, based on the new requirements emerging in
the current business environment. The study addressed the notion of the business network
as a business model itself, where it defines a new paradigm for business models and their
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design principles. This study developed the notion of novation requirements as a tool for
capturing the knowledge and dependencies within the collaborating partners. These re-
quirements were developed based on the list of dependency constraints in Unified Service
Description Language (USDL) [Barros and Oberle, 2012]. However the current study defines
and extends these constraints within the context of other operational artifacts such as pro-
cess, capability, role and resources. The novation constraints, the central contribution of this
study, can offer a range of benefits to the network strategic andoperationplanning including:
• They can manifest functional dependencies and corresponding artifacts as an under-
pinning mechanism for of an operation context.
• They can be used to identify qualified human resources matching the required speci-
fication to complete a task during an operation in upstream oil and gas.
• They can be used to identify suitable resource/service/capability substitution, delega-
tion and escalation arrangements which are independent of local process or techno-
logical considerations.
• They canoffer amechanism to foresee any in-sourcing or outsourcing situationswhich
would lead to completing a task through a service provider.
• They canbeused to formalise the integration and compatibility of the resources/services/
capabilities of one business partner with other qualified partners.
• They can offer a mechanism to define the constraints among resources/ capabilities
within different partners, where the operating company can restrict the operation of a
role from a service provider in a given situation.
Further, novation was mapped into all the organizational levels and their modelling con-
cerns, such as resources and business processes, ensuring the alignment of business and IT.
Through this mapping, all the workflow patterns were analysed based on their compatibility
to adopt in a business network context. The proposed novation concept can be used for cap-
turing and reasoning about the architectural design related decisions and pathways which
offers explicit traceability. Furthermore, the thesis provides a framework for business model
designs that provides implications for novations at the strategic level.
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The established metamodel provided insights into the use and applicability of novation
through the methodology proposed for business network planning. Further, the metamodel
was integrated into the ArchiMate metamodel and can be seen as a proposal for further
extension of the original metamodel, so that it enables transition between internal organiza-
tional and external organizational planning as they interrelate to each other. The proposed
extension can enable modellers to examine the feasibility of the integration of organiza-
tional artifacts through defined novation constraints representing reality (rather than not
just traced from Archimate’s layers), and how services are captured in these layers.
This provided a contemporary exposition for discerning IS architecture methods, under
the expanding system scopes, given the diversity ofmethods and practice. Further, it extends
the use of business capability based planning. With respect to the qualitative analysis of
survey data, the study used different clustering methods in order to identify the level of
agreement with novations and also the potential patterns related to the current EA practices
of participants.
With regard to the research method, this study is one of a few research studies that have
investigated the details of the operation of upstream oil and gas in IS literature. The case
study captures various aspects of such a large, complex operation, including the network op-
erations and the detailed technicalmachinery of operations. One of the outcomes of the case
study was their networked business model, which revealed the notion of networks within
networks, or flat networks. The reported case data can be used in other research activities in
industrywith complex operation to apply novation constraints to perform strategic planning
and detailed operational planning.
With regard to the case study of One-Stop Shop with its citizen-centric approach, the
study provided the detail of their operations via business capability modelling, with Archi-
Mate capturing the coordination of activities and machinery of their operation. The result
can be further used in strategic planning of OSS. This has implications in both academia and
industry.
8.2.2 Contributions in Practice
This research provided insights into the application of EA portfolio management to support
the business operation planning of multiple organizations, reflecting new affordances being
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opened by a digitally connected world, where shared interactions and dependencies across
organizations, through business networks, are converging into cohesive network of busi-
nesses. This study provides a stepwisemethodology for planning business networks through
the use of novation constraints from capability level to detailed level of IT systems. The
fact that TOGAF has adopted business capability into its meta model places our proposed
methodology in pragmatic approach dimension and aligned with a proficient framework
such as TOGAF. At the strategic level novation constraints can be used to query the business
operation landscape without become entangled in detailed underpinning processes.
Through the case studies in this research, a network business capability map and a de-
tailed process architecture were developed to be used in the industry for planning and im-
plementing business operations.
8.2.3 Research Publication
As part of this study the following list of publications have been derived which directly or
indirectly relates to this research:
Accepted papers -
M. Bakhtyari, A.P. Barros and N. Russell. Guiding Enterprise Architecture Extensions
throughNetwork BusinessDesign Principles , EuropeanConference on Information Systems
Istanbul, Turkey,2016 .
M. Bakhtyari, A.P. Barros and N. Russell. Enterprise Architecture for Business Network
Planning: A Capability-Based Approach. CAiSE Workshops of Enterprise Modelling 2015:
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M. Bakhtyari, A.P. Barros, and N. Russell. Enterprise Architecture for Business Networks:
A Constructivist Synthesis, Australasian Conference on Information Systems (ACIS’2014),
Auckland, New Zealand, 2014.
A.P. Barros, A.R. Bakhtyari, and N. Russell. (2014) Agile Business Network Transforma-
tion Through Enterprise Architecture. Accepted in International Pre-ICIS – MISQ-E Work-
shop on Enterprise Architecture and Business Networks, 10th October 2014.
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M.Rostamzadeh and A.P. Barros. Business CapabilityMap and its Strategic Impacts. Pro-
ceedings of the 19th International Business Information Management Association (IBIMA),
Barcelona, Spain, 2012.
Technical Report-
Bakhtiyari, A., Barros, A., & Stewart, G. (2014). Applying Enterprise Architecture to Busi-
ness Networks.
Publications to be submitted -
M. Bakhtyari, A.P. Barros and N. Russell. Enterprise Architecture for Business Network
Planning to BISE Business and Information Systems Journal (in revision, to be submitted in
Sep 2016).
M. Bakhtyari, A.P. Barros and N. Russell. EA adoption through Business and IT Architec-
ture Practices (to be submitted to Information &Management journal in Nov 2016).
8.3 Limitations
The limitations of this research can be seen in the research methodology, literature review,
and the evaluation of the novation requirements. Each has been discussed in the followings.
Some limitations have already been addressed throughout the thesis.
This research adopted the lens of constructivism philosophical paradigm. However, the
study could have been carried on through other theoretical perspectives such as positivist or
critical realism. Section 3.2 clearly addressed the constraints associatedwith this philosophi-
cal paradigmand justified the positioning. Similarly, othermethods such as grounded theory
or ethnography could have been adopted in this research. Yet, study adopted methods that
were suited inductive reasoning and theory building (e.g.case study) and evaluation (e.g.
survey). Further evaluation of the novation in the context of case studies was out the scope
of this PhD although the developed artifacts were assessed through survey.
The literature review presented in Chapter 2, is selective but not comprehensive [Web-
ster and Watson, 2002]. This selection was based on the level of relevance to the research
questions and the scope of this study. The selected studies in the literature include peer
reviewed academic papers representing weighted contributions in the field of IS. What is
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more, the subject of business network is not a new phenomenon and has been researched
from various perspectives. These contributions have been included in the literature review
where there were intersections. It is possible that certain publications and research papers
have not been included in the literature survey. This research project uses a range of existing
frameworks, and in particular, business capabilitymodelling. Therefore, the applied filtering
lenses of these concepts and frameworks restrict the focus of this research and are noted as
a limitation.
With regard to the nature of inquiry in the context of this research study, there are cer-
tain limitations associated with the qualitative and quantitative phases. In conducting case
studies, a common limitation is the potential for bias an interpretation of phenomenon in
the context of a case study. However, the documents and reports which were used in the
analysis of these case studies were produced by involved parties. Thus, the subjective bias
was kept limited.
With regard to conducting case studies, limitations and typical issues associated with
construct validity, and internal validity, external validity, as well as reliability, have been
identified in this research. In order to overcome these constraints, certain procedures were
adopted. For instance, archive and report analysis for each case study was performed by two
researchers, So it was possible to compare the notes and interpretations. With respect to the
case studies, the researcher had access to limited sample size of participants. Although this
leads to capturing a deeper level of insights and analysis, it is possible that this may have
prevented a broader perspective. In the context of the oil and gas industry, the research
on the detailed operation is limited or varied at different levels of analysis and perspec-
tives, which affected the compatibility factor. This also was the case in the context of e-
government and the On-Stop Shop. Notably, through the case studies, the difficulty was to
distinguish the content and context of the case organizations networks. As Easton [1995a]
elaborated, this problem is based on the concept of the business network itself, which im-
plies the interactions among business partners. The network setting extends beyond limits
through connected relationships. So the network boundary becomes blurry and arbitrary.
In the context of both case studies, the researcher focused on operational interactions which
were relevant to the research problems, without making assumptions on the boundaries of
the network, as it was orthogonal into the objectives of this research. However, the distinct
characteristics of each case were taken to consideration in deriving the cross-analysis of the
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case studies.
The participants in the survey were identified through social media sampling. The sam-
ple is derived from respondentswhomade themselves available respondents to the researcher.
This makes it difficult to determine the level of representation of general population in the
sample.
The proposed network businessmodel design aspects require further validation and em-
pirical evaluation; this was identified as one limitation of this study.
8.4 Future Research Directions
Asmarkets have expanded beyond national boundaries, companies are seeking human cap-
ital and supply chain partnerships from the “global village”, focusing on core competencies
and outsourcing the rest. The traditional employment model is in decline, with the rise in
casual, freelancers, sole traders, and consultants, offsetting full-time workers in advanced
economies. Under this labour restructure the trend and operational and business models,
the notion of Liquid Workforce has emerged, where people are hired on an “as-needs” and
“just-in-time” basis, for specific project activities, whether for days, weeks or months. This
concept was considered during this research but unfortunately, was not identified in the
context of the case studies. Beyond the conventional contractormodel, the LiquidWorkforce
is underpinned by crowdsourcing, drawing together skills of freelance workers and the task
needs of organizations. This allows organizations to access the “global” talent pool, to draw
on capacity and up-to-date skills, which are harder to find andmaintain in a staticworkforce.
The collaborations which take place across organizational boundaries can draw on workers
needing to preserve their own operational autonomy, for example their own systems and
tools, required in the context of a work assignment but also used in other settings. In other
words, collaboration and disclosure entail mutual interactions across the operational con-
texts of all parties involved, creating a more complex arrangement than an organization by
simply in-sourcing outputs from the crowd. Despite proposals to leverage crowdsourcing
within large enterprises, to date the nature of tasks that are utilized, and the appropriation
of crowdsourcing for commercially sensitive projects and ultimately for a Liquid Workforce
vision, remain limited.
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The notion of the networked business model and its design principles requires further
investigation and validation. Analysis is needed for the requirements and current capa-
bilities of supporting operating models such as Liquid Workforce, involving project-based
task management undertaken through a large commercial enterprise operating with global
business network partnerships. The analysis will use qualitative techniques and will include
the processes for sourcing, engaging,managing and delivering tasks, and for payingworkers,
using a crowdsourcing platform.
The inductive approach adopted through this research opens new research avenues with
regard to the use of EA methods, specifically novations, in the context of organizational
planning and modelling. The developed novation requirements can be adopted in Archi-
Mate to allow modellers to understand whether services can be used in valid ways. For in-
stance, it does not refer to dependency rules that definewhich services can be used together,
much like the dependency rules that are typically captured in service registries of application
systems and platforms. Thus, the derivation of which services could be used for business
requirements, traced from ArchiMate’s layers, is based on how services are captured in these
layers, as opposed to how they should be used. The proposed methodology can be applied
and further evaluated in various industry sectors.
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Survey layout
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Thank you for taking the time to participate in this survey. This project focuses on how practice of planning business 
networks can be systematically supported through an enterprise architecture approach. Applying enterprise 
architecture (EA) methods to business networks helps organizations to gain business value through better 
engagement of business networks. The survey takes about 10 minutes to complete. All comments and responses 
will be treated confidentially. If you have any questions about the survey, please feel free to email: 
m1.rostamzadehbakhtiyari@qut.edu.au or contact +61 7 3138 1199. 
Ethics Approval Number: 1300000287. 
 
  
 
 
 
 
1. What industry do you work in ?
2. What is your current employment position/role?
 
3. How would you describe the current state of your enterprise IT architecture?
 
Welcome!
 
Section1: About you and your company
5
6
 
Section 2: About your Enterprise Architecture 
Manufacturing
 
gfedc
Finance
 
gfedc
IT
 
gfedc
Logistic
 
gfedc
Other (please specify)
 
 
gfedc
Application Solo: 
 
Our IT architecture consists of a series of individual application and system architectures rather than a single IT architecture for the entire 
enterprise 
nmlkj
Standardized Technology:
 
Our IT architecture is becoming enterprise­wide with a focus on providing efficiencies through technology standardisation and 
centralisation 
nmlkj
Rationalized Data:
 
Our IT architecture is enterprise­wide and is embracing standardisation of data and processes 
nmlkj
Modular:
 
Our IT architecture is building on enterprise­wide standards via loosely coupled applications, technology and data components which 
adhere to global standards but support local customisation and adaptation 
nmlkj
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4. How would you describe the current maturity of your enterprise architecture?
5. How would you describe the current maturity of your enterprise architecture?
Definition: 
Capability is a particular ability or capacity that an organization may possess or exchange to 
achieve a specific purpose or outcome. 
6. Do you agree or disagree with the following statement? 
 
“An organization uses a capability provided by another business partner (e.g. through a 
standard business collaboration or outsourcing)" 
 
7. What was your primary reason for this response?
 
*
*
 
Section 3: Sourcing options
*
Strongly Disagree Disagree Neither Disagree Nor Agree Agree Strongly Agree
nmlkj nmlkj nmlkj nmlkj nmlkj
5
6
Unmanaged:
 
There is no documented architectural framework in place. 
nmlkj
Informal:
 
The basic enterprise architecture framework and associated standards have been defined. It is managed informally but not tracked or 
rigorously enforced. 
nmlkj
Repeatable:
 
The basic enterprise architecture framework and associated standards have been defined and are being tracked and verified. Processes are 
generally understood and are repeatable. 
nmlkj
Well­Defined:
 
The enterprise architecture framework is well defined; using approved standard and/or customized versions of the templates. Processes are 
documented across the organization. Performance metrics are being tracked and monitored in relationship to other general practices and 
process areas. 
nmlkj
Managed:
 
The enterprise architecture framework is well defined and universally adopted. Performance metrics are collected, analyzed and acted 
upon. The metrics are used to predict performance and provide better understanding of the processes and capabilities. 
nmlkj
Continuously Improving:
 
The enterprise architecture framework is well defined and universally adopted The processes are mature; targets have been set for 
effectiveness and efficiency based on business and technical goals. There are ongoing refinements and improvements based on the 
understanding of the impact changes have to these processes. 
nmlkj
Yes, it is formally defined and centrally maintained
 
nmlkj
Yes, it is formally defined and a distinct map is maintained by each organisational unit
 
nmlkj
Yes, it is informally defined and maintained on an ad­hoc basis
 
nmlkj
No, we have no current requirement for this within our enterprise architecture
 
nmlkj
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8. Do you agree or disagree with the following statement? 
 
“An organization provides a capability which includes operations provided by another 
business partner (e.g. through a standard in­sourcing arrangement)”
9. What was your primary reason for this response?
 
10. Do you agree or disagree with the following statement? 
 
“An organization provides a capability where some of its operations could be 
substituted by those of a business partner ( e.g. through an offsetting, in­
sourcing arrangement in continuous situations)"
11. What was your primary reason for this response?
 
12. Do you agree or disagree with the following statement? 
 
“An organization provides a capability where some of its operations must be substituted 
by those of a business partner (e.g. through an offsetting, in­sourcing arrangement in 
standard situations)"
13. What was your primary reason for this response?
 
14. Do you agree or disagree with the following statement? 
 
“An organization provides a capability that could be extended into an advanced 
capability by a business partner (e.g. the value adding of capabilities )"
*
Strongly Disagree Disagree Neither Disagree Nor Agree Agree Strongly Agree
nmlkj nmlkj nmlkj nmlkj nmlkj
5
6
 
*
Strongly Disagree Disagree Neither Disagree Nor Agree Agree Strongly Agree
nmlkj nmlkj nmlkj nmlkj nmlkj
5
6
*
Strongly Disagree Disagree Neither Disagree Nor Agree Agree Strongly Agree
nmlkj nmlkj nmlkj nmlkj nmlkj
5
6
 
*
Strongly Disagree Disagree Neither Disagree Nor Agree Agree Strongly Agree
nmlkj nmlkj nmlkj nmlkj nmlkj
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15. What was your primary reason for this response?
 
16. Do you agree or disagree with the following statement? 
 
“An organization provides a capability that cannot be integrated  with one or 
more capabilities from a business partner (e.g. the conflicts of capabilities )"
17. What was your primary reason for this response?
 
5
6
*
Strongly Disagree Disagree Neither Disagree Nor Agree Agree Strongly Agree
nmlkj nmlkj nmlkj nmlkj nmlkj
5
6
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Appendix B
Case Study Procedures
The following section provides the detailed procedure that deployed during the case stud-
ies. Table B.1 provides the suggested criteria by [Dubé and Paré, 2003]. This list of criteria
assesses the rigour of a case study. The table only provides those criteria that are related to
this study.
Criteria Description Source Measures adopted by the study
Clear research ques-
tions
Specify research
questions
Benbasat
et al.
[1987], Yin
[2009]
The case study answers two questions 1)
What are the key organizational artifacts
used for planning the business networks? 2)
How does business network planning differ
fromoperational planningwithin individual
organizations?
Theory of interest theory is stated ex-
plicitly
Lee [1989],
Yin [2009]
RVB which is the base for capabilities. This
has been discussed in literature review.
Predictions from the
theory
Predictions from
stated theory
Lee [1989],
Yin [2009]
The study did not provide any predictions
although the researcher began each cases
with a general conception of organizational
artifacts and their role in business network
planning.
Rival theories Consideration of rival
propositions
Lee [1989],
Yin [2009]
The study does not consider rival theories
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Multiple-case design Including one or
more cases in the
study
Benbasat
et al.
[1987], Lee
[1989], Yin
[2009]
The study includes three case studies with
focus on business network planning.
Unit of analysis Specified unit of anal-
ysis
Benbasat
et al.
[1987], Yin
[2009]
The cases examined the requirements for
business network planning in each organi-
zation.
Context of the case
study
A detailed description
of the research con-
text is necessary to
assess the credibility
of the research re-
sults and to deter-
mine their generaliz-
ability.
Benbasat
et al.
[1987], Yin
[2009]
detailed description of each case was pro-
vided in the thesis.
Team-based research The work of a team
of researchers can
capture greater
richness and foster
greater confidence in
the findings.
Benbasat
et al.
[1987],
Eisenhardt
[1989]
The data collection and analysis were con-
ducted by the candidate. The remaining
tasks such as case study planning design
and identifying the data sources were per-
formed with guidance of supervisory team.
Elucidation of the
data collection
process
Explicate how data
was collected.
Benbasat
et al.
[1987]
The data collection has been discussed in
the thesis
Multiple data collec-
tion methods
Use of different
sources of evidence
to provide a richer
picture of the events
and / or issues than
would any single
method.
Benbasat
et al.
[1987],
Eisenhardt
[1989], Lee
[1989], Yin
[2009]
Multiple data resources were deployed in
all the cases ( Internal documents, archival
records , observations )
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Mix of qualitative and
quantitative data
The specific use of
a combination of
quantitative (e.g.,
questionnaires) and
qualitative (e.g.,
interviews) data
sources.
Benbasat
et al.
[1987],
Eisenhardt
[1989]
The case studies capture qualitative data .
No quantitative data was collected.
Data triangulation The process of com-
bining multiple data
sources
Benbasat
et al.
[1987], Yin
[2009]
The data was triangulated through collec-
tion from various sources. Observation
challenged by analysis of internal docu-
ments, organizational artifacts captured by
EA challenged the internal documents and
observations.
Case study protocol Documentation
of the procedures
followed.
Benbasat
et al.
[1987], Yin
[2009]
Case study protocol was developed.
Case study database Use of a database to
store case study docu-
ments.
Benbasat
et al.
[1987], Yin
[2009]
All the collected data and documents were
store in desktop computer.
Elucidation of the
data analysis process
A clear and detailed
description of the an-
alytic procedures and
/ or rules followed.
Benbasat
et al.
[1987],
Eisenhardt
[1989], Yin
[2009]
The data analysis has been discussed in
details in the Data analysis section of this
thesis
Field notes Much information in
case research is of-
ten revealed in ca-
sual conversation and
needs to be recorded
in the form of field.
Eisenhardt
[1989], Yin
[2009]
During each case study notes and ad-hoc
memos were captured.
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Searching for cross-
case patterns
The key to good cross-
case comparison is
looking at the data in
many divergent ways.
Eisenhardt
[1989], Lee
[1989]
Data was collected from different sources so
we could understand and compare different
methods for business network planning in
each case organization
Project reviews The research subject
reviews the credibility
of interpretations and
findings.
Yin [2009] The review was conduced by the
member of case organization for IP
protection, and privacy rights.
Table B.1: Case study rigor [Dubé and Paré, 2003]
Appendix C
The Case Study Protocol
The aim of creating a case study protocol is to define the detailed procedures for collection
and analysis of the raw data [Runeson and Höst, 2009]. In this research study, the final
version of the case study protocol was established after piloting the process and questions by
two academics and two EA practitioners. The academics are from the research supervisory
team. The EA practitioners are providing consulting services to a range of industries.
The piloting phase ensured the consistency and organization of the procedures, and the
relevance and format of investigation questions. For example during the pilot test case
It became apparent that some of the terminologies needed to be clarified with regard to
the case organizations contexts. In result, key concepts of the study, including business
networks, alignment and re-use of concepts were explained in a business savvy oriented so
member of case organizations can understand the key aspects of the research.
Data Sources Access
• Access to the senior executivemeetings regarding their current business
network planning.
• Access to the Managers who were involved in the operational planning.
• Access to the EA teammeetings regarding their activities around opera-
tional planning .
317
318 APPENDIX C. CASE STUDY PROTOCOL
• Access to EA related roles such as business architects, information ar-
chitects and solution architect.
• Access EA documents, including related strategy , objectives, roadmap,
meta-models and methodologies.
• Access to planning documentations,including presentations, strategy doc-
ument, EA models and methodologies, market analysis, business part-
ner documents, progress report and analysis.
• Attending meetings and workshops related to EA planning at each case
organizations.
Introduction to the case study research
• Introduce myself and the research topic
• elaborate the concepts such as business networks, alignments, EA arti-
facts, EA planning, operational planning
• Ensure confidentiality and ethics consent
Data Collection Procedures
The study used number of data sources to gather data including internal doc-
uments, archival records and observation ( observation was not a major data
source but it took place with attending meetings and workshops regarding
the EA and operation planning of the organization).
The starting point of data collectionwas the publicly available documents,
reports, presentations and the organization website. The collection of EA re-
lated documents includes planning documents,EA frameworks, governance,
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current architecture models, current operation models, future architecture
models, roadmap, initiatives.
Details of key contact person
• Case1: Name ............. email.............tel...........
• Case2: Name ............. email.............tel...........
Details of documents owners or stakeholders
• Name...... email......... contact number.......
• Name...... email......... contact number.......
• Name...... email......... contact number.......
• Name...... email......... contact number.......
Data collection plan The calender invites were sent to the each organi-
zation contact person to set the time for site visit.
Documents and Archival Records
• EA strategies,requirements, Frameworks, models, roadmap, artefacts,
governance models, deliverables
• Operational planning, operation reports, Partnership meetings , part-
nership deliverables, third parties report and recruiting procedure doc-
uments
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• Access archival documents in EA repository. This includes the changes
have been made in the previous phases, the developed capability map
and its alignment to value streams and processes
• Field notes were captured following the advice of Eisenhardt [1989]. The
notes were not used for data analysis and just assessed the researcher to
capture overall impression of site visits.
Appendix D
Oil and gas case study background
The case study was conducted with the focus on upstream oil and gas, due
to the case organization operation boundaries with a range of initiatives and
analysis of a number of its high level value streams and operation process
insights established involving in the planning and execution of processes in
upstream petroleum operation.
Networked Operation Model
The Petroleum industry involves a diverse range of different organizations
(Figure D.1). Organizations expect business partners to be themain source of
performance improvement and resource sharing. This offers benefits such as
tax reduction, regulatory issues associated with outright changes in control,
and allow retaining of oil reserves as a shield against price increases. Business
partners can use the collaboration as a way to build strength, manage their
weaknesses, extract latent value from assets andmake preemptive actions to
retain or regain leading market positions.
The integration of services and capabilities offers a scalable coordination
andmanagementwhich ensures operational continuitywith regard to equip-
ment, personnel and roles. This notion of integration involves factors such as
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Figure D.1: Overview of business partners in oil and gas industry
operational transparency, commitment, dependency, low-cost operational
skills, geographic experience and compatibility. It was noted through con-
ducting the case study that executives at Naskco are aware of the importance
of factors for developing increased competence in collaboration, among them
project selection, partner selection to operate, and aspects covering man-
agement of collaborations. So that, resources and technology of a major
company can be married with capabilities, business approaches and cost
structure of a smaller specialized operator. As an “orchestrator” organization,
Naskco leads the operation through their partner selection and coordinating
their interaction and service delivery. Analysis of the planning documents
showedmajor focus on the planning on twomain aspects.
• Equipment continuity to avoid potential logistic issues related to the rig-
up1 of surface equipment, installations, andmobilization. This requires
1 Refers to the process ofmoving equipment onto the rig floor, assembling and connecting to power sources.
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integration of loosely coupled processes across the partners as a suite of
standards that supports interoperability between engineering contrac-
tors and their subcontractors, and acquiring information from equip-
ment vendors. Concerning artifacts include equipment descriptions,
and customs clearance regulations. This creates a smooth operation
with regard to delivery and managing equipment and resource assign-
ment (such as wireline logging unit, cementing equipment) according
to the needs of each operation, and focus specific equipment to a par-
ticular rig where possible.
• People continuity: the same concept is applied to people, where ap-
propriate manpower delivering various roles to the operational require-
ments, and within the logistical constraints, assigned to rigs, improves
service delivery.
Both points advocate the importance of clarity of scope for the complex
upstreamoperation. Transparency between involvedparties, aswell as clearly
defined performance factors, play a vital role to create trust in the implemen-
tation and execution phase. Well-aligned communication and relationships
are the foundation for trust-building between involved parties throughout
the implementation and execution processes. In the petroleum context par-
ticularity, partners are dependent on each other as it is a very competitive
industry and number of service providers is limited.
A complex operation within upstream oil and gas occurs only when all the
sub-level activities are in place and functioning properly. At the highest level
view of its business operation, value streams identify an end to end collection
of these activities, which create a result for stakeholders. Figure 6.2 captures
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the list of these value streams covering all areas of operation, andmaps them
to the range of business capabilities they enable. Following the mapping
path, Figure 6.3 depicts the mapping of the each value stream stage into the
business capability reference number (for better presentation). Each value
stream, consists of two elements-demand and the transformation. Demand
describes what is required to happen or simply the reason for having a value
stream, the transformation element is the response to that demand. For in-
stance in value stream exploration to procurement, exploration is done and
the oil field position is identified; in order to start the extraction, tool and
resources are needed to be procured.
For the purpose of the detailed analysis of the operation within business
partners, a number of value streams have been selected and described in
different underpinning stages of value streams. This serves two purpose for
this case study. First, it unfolds the business case and the sequence of activ-
ities within the operation phases, for better analysis of the case. Secondly, it
provides uswith foundation for illustrating the operation of novation require-
ments later in the chapter through these selected scenarios. The selected
value streams are as follows:
• Exploration to Survey: This value stream consists of stages such as
access data, measure feasibility of operation, compliance check and dis-
position rights to operate. Before any request for obtaining the disposi-
tion rights, an operating company needs to ensure the feasibility of the
operationwith regard to condition of potential land/site (e.g.operational
complexity level) and the quantities of the oil and gas deposit under-
ground. In order to obtain this information, an operating companyneeds
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to use geological survey services provided by one or a number of busi-
ness partners. Using the analysis, the operating company can estimate
the value of the petroleum reservoir and make an informative decision
about commencing an operation.
• Operation to Procurement: This value stream consists of stages such
as inquiry, apply for product, accept request, deliver, assemble, inspect
and report. Prior to starting drilling operations, the operating company
needs to procure all required tools and resources. It contacts range of
providers to acquire their resources and services. Through various ar-
rangements, a partner might deliver a piece of equipment through an-
other logistic partner or its own delivery department. Either way, they
provide a tracking and transportation service to ensure safe delivery.
This can be arranged based on the requesting party requirements such
as lower delivery cost. Before any payment can be processed, the equip-
ment has to be assembled and tested, based on regulatory compliance.
The outcome has to be documented and archived.
• Production to Survey: This value stream consists of stages such asmon-
itor reservoir, identify issues, report, remediate. In the productionphase,
a reservoir remains under timely observation through geological data.
This serves as a mechanism for identifying any sudden changes on the
surface level or the condition of the deposit. Any abnormalities will
raise a red flag which puts the extraction process on hold. Through this
change of operation mode, an operation manager has to take over and
resolve the situation.
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• Operation to Project: This value stream consists of stages such as iden-
tify operation requirements, install infrastructure, inspection, and re-
port. Prior to the drilling operation, it has to ensure that the required
equipment and tools are in place to avoid any delays. There are certain
roles such as installation manager that are in charge of any installation
procedure. In the case of the occurrence of unforeseen conditions such
as unstable weather or possible operational delays, other operational
roles with similar levels of knowledge about the installation can be used
and integrated into the installation procedure to optimize the installa-
tion. Roles as such can be based in different providers available at the
site. An example includes a toolpusher, with a level of knowledge similar
to installation manager, which is allowed to administer an installation
task. After the installation is completed, it has to pass the inspection.
The outcome needs to be documented and archived.
The most pertinent activities within the upstream oil and gas operation
are discussed in the following sections to provide better understanding of
their operational scope and contribution to the overall business operation.
Compliance and Audit
The globalization and emergence of non-traditional markets for both the
exploration and the the consumption phases in the oil and gas industry re-
quire understanding of compliance issues, international law, guidelines and
government policies. the Oil and gas industry has a complex regulatory land-
scape. This is due to operating in a variety of regulatory regimes with re-
gard to the geopolitical, environmental, energy and natural resource trading
concerns. The compliance is in place to protect both the communities and
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the environment during the oil and gas operation. Government agencies
associatedwith natural resources and energy set the standards and processes
for companies to comply. Furthermore, these agencies inspect facilities and
infrastructures or require self-reportingmechanisms, and establish penalties
for violations as an enforcement. The penalties are determined based on the
gravity of the violation.
Beyond the regulations and requirements posed by government agencies,
companies are proactively defining their ownmonitoring and inspectionpro-
cesses to ensure the integrity of their operations, as controlling third-party
service providers is a challenge. These inspections will be consolidated into
operation reports which later on can be used to evaluate their operational ex-
cellence. There are third-party organizations that provide compliance check
and monitoring services for the oil and gas industry. These services cover
a range of areas such as accounting, transactions, asset management, in-
frastructure inspections, operational procedures, health and safety. Through
following these compliances, organizations can manage the risk and min-
imise the negative impact on environment and on different parts of their
operations.
In the context of the case study, it was observed that the organization
integrated compliance in its operational processes. This ensures that or-
ganization complies with predefined compliance in place. The compliance
is classified in four groups based on their main focus, including financial,
environmental, operational and regulatory.
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Financial compliance involves tax restructuring, international tax, incen-
tives, investment management and exploration and production cost, feasi-
bility and risk analysis and policies. Environmental compliance refers to en-
vironment legislations (such as protection of the sea for offshore operation,
protection of wildlife in onshore and offshore operation). These sets of legis-
lation ensure that organizations understand the legal obligations that apply
to their operation in both the exploration and the production phases. Op-
erational compliance includes different industry standards which effectively
help the involved parties to protect themselves against unintentional loss of
data, security threats, production delay, cost overrun. Regulatory compliance
was identified as a set of policies and proactive efforts for organization to
ensure it complies with relevant law and regulations. An example of this can
be seen in a scenario when a new set of infrastructure has been delivered
and assembled but the providing party can not be involved in the inspection
process. In addition, regulatory compliance includes remedial actions that
will take place where an incident may cause damages to the environment,
employees Or/and assets.
Exploration and Geographical Survey
Oil and gas reserves can be discovered thousands of feet below the earth’s
surface in reservoirs held in sedimentary rock. Typically the oil and gas pro-
ducers do not manufacture the equipment which is needed to explore and
evaluate these reserves, owing to the difficulty of locating underground reser-
voirs and the costs and risks involved in it. Instead, they turn towards the
oilfield services industry that manufactures the equipment and that helps
them out in these expensive and arduous tasks.
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Before any exploration endeavour, it is expected that mineral planning
authoritieswill ensure thatmineral extraction does not have an unacceptable
adverse impact on the natural or historic environment or on human health.
Unconventional hydrocarbons are emerging as a form of energy supply, and
there is a pressing need to establish – through exploratory drilling - whether
or not there are sufficient recoverable quantities of unconventional hydro-
carbons present to facilitate economically viable full-scale production. An
operating company has to get planning permission to drill on a site, so sub-
mits an application for consideration. If it subsequently wants to go into oil
production the operator must get further permission.
Exploration and evaluationmake up the initial phase in the process of well
development. Seismic techniques, which use acoustic signals to determine
the structure of underground geologic formations, have become increasingly
effective in locating oil and gas. Seismic imaging involves measuring the
time it takes for an acoustic signal to travel from a “source” to a “receiver”
and evaluating the strength of the signal upon its return. Onshore (i.e. on
land), the source is essentially a large truck (or a ship for offshore exploration)
that creates sound vibrations by thumping the ground whereas offshore, the
source is often an air gun which produces sound waves by releasing high-
pressure air bubbles into the water as shown in Figure D.2. As the acoustic
waves strike successive rock layers, they are reflected back to the surface as
echoes. The reflected waves are recorded by receivers, called geophones for
land operations and hydrophones for deep sea operations. Often different
geologic structures and formations reflect acoustic waves in predictable pat-
terns and the data provided by the echoes can be used to construct accu-
rate models of underground rock layers with the help of computer software.
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These models can then be analyzed and evaluated to gauge the likelihood of
finding oil and/or gas [Jorgensen et al., 2002].
Figure D.2: Offshore seismic survey
Operation
Traditionally, upstream oil and gas includes activities such as exploration,
acquisition, drilling, production and development. Logically, this position
operation includes all the activities involved in finding and extracting oil and
gas. Considering the level of involvement, Operation can be seen as a critical
element in the overall industry, affecting both revenue and cost perspectives.
For example, before any drilling operation planned as a project or started,
there is a need to procure the requirements including tools, skilled crews.
This is the initial point for an operation to set up the drilling project.
Drilling As a part of exploration, seismic survey techniques provide accu-
rate information regarding the potential presence of oil and gas reservoirs
but the one and only way to confirm this potential presence is to conduct
exploratory drilling. Thus, after a likely prospect has been identified in the
exploration phase, drilling companies get a contract from the oil and gas
producers to develop a drill plan, and begin to dig exploratory or test wells.
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An operating company can use drilling service provider partners to deliver
this service. In a typical land drilling operation, a rotary drilling rig rotates a
long assembly of steel pipe known as a drill string. The drill string extends
from the rig floor to the bottom of the well and is capped off by a drill bit. As
the drill string is rotated, the drill bits cut through layers of soil and rock at the
end of the drill string to eventually form a vertical hole known as a wellbore.
The drilling operation is a complex activity with many complementary tasks
which have to be done simultaneously, so it is the oilfield services industry
with its range of service providers that provides all this support technology.
The drilling operation requires establishing infrastructure and the drilling
site. Preparation of this phase varies depending on the conditions of the
operation field. For example on-land operation requires a different set of
equipment from offshore operation. The infrastructure can be delivered and
assembled by different service providers that have to comply with health and
safety and the operational regulations. These arrangements provide operat-
ing companywith resources to oversee the daily operation andmaintenance.
Logging (Survey)
As a drilling service provider drills an exploratory well, samples are col-
lected and tests are conducted to measure the physical, chemical, and struc-
tural properties of the underground formations. Well testing, known as log-
ging, involves lowering electronic instruments into the wellbore. Real-time
data is collected by the tool string and then transmitted to the surface and
recorded or logged. Many different logs are run in wells to discern various
characteristics of downhole formation. There is a need for integrating the
operations of a geology service provider and a drilling service provider. Both
these operations can be carried on simultaneously or sequentially based on
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the operating company requirements and regulation rules.
Development
If a test well is drilled to a certain depth and several tests have confirmed
that there are no commercial amounts of oil, that well then is plugged or
closed and abandoned. However, if commercial amounts of oil or gas are
found, this marks the beginning of the development and completion activity
phase. Development and completion involve assembling sections of steel
pipe into a long length of steel tube lowering this into the wellbore and ce-
menting it. It not only prevents the well from collapsing in but also keeps
underground water or other fluids from entering the wellbore.
Extraction The aim of this phase is to extract oil and gas from the well. Oil
can flow freely due to the underground pressure. However in some case the
formation pressure dissipates and the flow rate declines, which requires ar-
tificial methods through the deployment of pumps to draw oil to the surface
and restore production. While extraction is ongoing, other service providers
such as geology services need to monitor the well. Any changes in the con-
dition of the formation have to be reported to the operation manager so that
proper action can take place. This includes gas injection, water injection or
termination of the extraction job. The drainage of the reservoir can result
in formation collapse, pollution of water resources. The final decision has
to be complied with regard to the regulation in place and is escalated to the
government authorities.
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